


Indian Agricultural 
Research Institute. New Delhi 


i.a.r 1.6. 

oil* NMC—ff 3 I.a.r.I. - 10-9 99—15.900 




THE ANNALS 


AND 

MAGAZINE OF NATURAL HISTORY, 

INCLUDING 

ZOOLOGY, BOTANY, and GEOLOGY, 

(BUIKO A CONTINUATION OF THU ‘ ANNALS * COMBINED UjEggft LOUDON AND 
OHABLBSWORTH’s • MAGAZINE OF NATURAL HISTORY.*) 


CONDUCTED BY 

SIR A. SMiTH WOODWARD, LL.D., F.R.S., F.G.S., 
SIR GUY A. K. MARSHALL, O.M.G., D.Sc., F.R.S.. 
C. TATE REGAN, M.A., D.Sc., F.R.S., 

AUl) 

W. T. CALMAN, C.B., D.Sc., LL.D., F.R.S. 


VOL. V III.—ELEVENTH SERIES. 


LONDON; 

PRINTED AND PUBLISHED BY TAYLOR AND FRANCIS. LTD. 

1941 . 



1 Omnes ret creates sunt divines sapientiop et potentue testae, divitin 
felioitatis humane :—ex harura usu bonita* Creatori* ; ex pulchritudin* 
tapiontia Domini; ex ceconomiA in conservation©, proportions, renova- 
tione, poUntia majesl atis elucet. Earum itaque indagatio ab hominibus 
sibi relic tie semper mtimata ; A ver6 eruditis et sapientibus semper 
Oxoulta; mate doctia et barbaris semper immica,fuit.’ f —L owabus. 

** Quel qua soit le principe de la vie animate, il ne faut qu’ouvrir tea 
yHQX pour voir qu’elle est le chef-d’oeuvre de la Toute-puissanco, et le 
but auquel se rapportent toutes ses operations.”—B kuoknkb, TMorit 
du SftUmc Animal, Leyden, 1767.*. 

.The Bylvan powers 

Ob df out summons ; from their deepest dells 
The Dryads come, and throw their garlands 
And odorous branches at our feet; the Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-flower come not empty-handed. 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, torn from rock 

Or rifted oak or cavern deep ; the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinks the rippling tide : the frozen poles, 

Where peril waits the bold adventurer’s tread. 

The burning sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute. 

J. Tatlob, Norwich, IBIS. 
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Introduction. 

A recent examination of certain Upper Jurassio ostra- 
cods has shown that they display details of shell structure 
of which adequate descriptions are not available even 
in the case of genotypes of some of the commonest genera. 

The first zoologists to examine the OBtraooda were 
mainly concerned with the general shape and ornamenta¬ 
tion of the carapace. Often they only examined the dead 
shells of specimens, so that the palaeontologists of the time 
were at no considerable disadvantage. It was not long, 
however, before most of them began to pay closer attention 

Awn. db Mag. N. Hist. Ser. 11. Vol. viii. 1 
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to the appendages and body of the animal, and soon they 
gave the shell but passing attention. The great Nor¬ 
wegian authority on Crustacea, G. 0. Sars, gives only the 
barest outline of shell structures in his general work on the 
Crustacea of Norway (1922-28). although it was published 
so recently 

G. W. Muller was one of the first workers to investigate 
in detail all the characters displayed by both the body 
and shell of the ostracod. His two classical monographs 
(1894 and 1900) have remained to a large extent the basis 
of subsequent work Fassbinder, a pupil of Muller, 
went into further details of shell structure in a paper 
on some freshwater Ostracoda (1912), and Zalanyi followed 
this up magnificently with two papers on Tertiary species 
(1913-15 and 1929). Alex ander and othei American authors 
have contributed valuable papers on the shell structure 
of fossil species of the U.S A (e. rj Alexander (1933) 
and Stephenson (1930)) The description of the hinge 
margin by the American authors is particularly compre¬ 
hensive and precise. Most present workers on recent 
ostracoda are giving increasing attention to shell structure 
\e. g., Gauthier (1939) and Klie (1938)]. 

The carapace of the ostracod iB particularly suitable 
for detailed investigation, since, in spite of the fact that 
it is periodically shed and replaced during the life of 
the animal, it is no mere externally secreted shield, as is 
the shell of a lamellibranch. but is an integral part of the 
chitinous covering. During life it is covered inside and 
out with a chitinous envelope. It is perforated all over 
with pores that give passage to sensory hairs. In its 
intimate connection with the body of the animal it almost 
recalls, to a palaeontologist, the test of an echinoderm. 

The shape, size, and ornamentation of the carapace 
exhibit great variation, and the details of hinge structure, 
marginal duplicature, pore canals, and muscle soars 
provide a very adequate set of diagnostic characters for 
classification and identification. Much of the work 
of the early authors needs careful revision on these lines, 
and most of the established genera still await a full descrip* 
tion of shell structure. 

For over fifty years the two main genera of ostraoods 
recognized were O. F. Muller’s Cypris and Cytherr, and 
most of the many forms discovered during those years 
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were relegated to these genera. But from 1840 onwards 
there has belli a continual spate of new generic names ; 
the genus Candona , introduced by W. Baird in 1845, 
has remained for a long time a very comprehensive 
genus of freshwater, creeping forms. It is the intention 
of this paper to describe in detail the shell structure of the 
genotyj>C8 of these three genera. A comparative revision 
of the many fossil species, which have up to the present 
been included within these genera, should lead to a much 
needed advance in the accuracy of their generic deter¬ 
mination. 


Material and Technique. 

Most recent Ostracoda are collected, together with the 
rest of the plankton, in tow nets or dredge nets. The 
freshwater species can be collected by using a small 
dredge net of the type designed by Birge (see fig. 1); 
it may either be dragged across the bottom of ponds, 
puddles or ditches, or towed behind a boat through larger 
bodies of water. The marine species are usually collected 
with larger apparatus. 

Most of the catch is stored in alcohol, so that the body 
of the animal is preserved in good condition. For the 
examination of the shell it is necessary to remove the 
animal and separate the valves of the carapace. If the 
body parts are not to be examined, this dissection can 
be considerably facilitated by boiling in caustic potash. 
In most museum collections there are, in addition to 
specimens preserved in spirit, whole carapaces mounted 
dry ; these contain the shrivelled remains of the animal. 
If they have been stored for some time the valves will 
automatically separate on boiling in potash, and the 
remains of the animal will float out. 

Fossil ostracoda may be preserved in limestone, chert, 
ironstone, sandstone, marlstone, tufa, peat, marl, clay, 
shale, or in almost any sedimentary rook. Sometimes 
they are present in such numbers as to be obvious to the 
naked eye, but more often they are disseminated but 
sparsely through the rock. When collecting for strati - 
graphioal work it is advisable to take specimens compre¬ 
hensively from every level in the same way as for the 
study of heavy mineral grains. About 2 lb. from each 
stratum can conveniently be stored in a bag—whether 

1 * 



Fig. 1 . 

a 


B 


Dredge net. This is an adaptation of the simple pond net. g is a cone- 
shaped net of Swiss bolting silk suspended from a square brass 
support,/, which is wired (e) on to a slightly larger square frame d. 
This forms the base of the straining apparatus, which 
of a perforated zinc shield, c (i-in. holes), supported by four wires 
(6) held at the top by a wire ring (a), on to which is fixed either 
a tow line or wooden handle. The narrow end of the net g is fixed 
to a brass collar h. This is adapted to hold a 1-ox. glass bottle (<)* 
fitted with a moulded screw-thread. / is a rubber washer. 
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it be hard pieces of rook or handfuls of loose sand, clay 
or shale. On returning to the laboratory, part of the 
contents of each bag should be washed by boiling in 
washing-soda solution (sodium carbonate), the rock first 
being crushed (not too finely) if that is neoessary. The 
super-natant liquid is repeatedly poured off (after allowing 
the required fractions to sink to the bottom), and this 
washing process is continued until no trace of clay or 
fine material in suspension remains. The resultant 
concentrations, after they have been washed free from 
soda, are dried over sand-baths and can be stored for future 
reference in seed wallets or specimen tubes. When 
required for examination, they can in turn be passed 
through a nest of sieves of mesh dimensions varying from 
20 to 100 to the inch, and each fraction searched with 
a lens for Ostracoda. 

Many fossil specimens found in Tertiary and post- 
Tertiary deposits retain the original composition of the 
shell *. In earlier deposits the shell has usually under¬ 
gone varying degrees of mineralogical change. Often 
it remains calcareous in composition, and may retain its 
translucency even in deposits of Mesozoic age. 

Occasionally the original limestone of the rock containing 
the ostracods may become partly silicified. In this case 
there will often be patches in which the shells have been 
replaced by silica while the matrix remains unchanged, 
and beautifully preserved specimens may be dissolved 
out with dilute HOI (Harris, 1939, pp. 9-11). 

Whenever possible the individual valves should be 
examined in all positions both by reflected light and by 
transmitted light. For the former some focusing source 
of light is needed to allow examination under high powers 
of the microscope. Often the valves may be too shiny 
and transparent to show the surface details of ornamenta¬ 
tion and general contour clearly, in which case they can 
be covered with a fine deposit of ammonium chloride, 
which is white and opaque. For this purpose the specimen 
is gummed on to a glass slide with a smear of gum traga- 
canth, and held over the vapour rising from strongly 

* Most of the specimens examined in the analysis of Cypris pubera 
in this paper are from a peaty deposit believed by Mr. A. S. Kennard 
to be Pleistocene in age. There has been no change in t^e composition 
of the shell, and many specimens still exhibit the crushed remains 
of the animal’s appendages adhering to the inside of the shell. 
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heated ammonium chloride. The required very fine 
deposit sublimes on to the specimen and the slide. 

Some specimens, especially of recent sj)ecies, are 
sufficiently transparent to allow examination dry by 
transmitted light. When this is possible it is usually 
the most revealing. Otherwise the shells may be cleared 
in such media as benzyl alcohol, clove oil, glycerin or 
Canada balsam. 

For the accurate determination of the marginal details 
it is necessary to examine sections across the shell. 
Various methods have been devised for cutting orientated 
sections of these little shells. Fassbinder (1912) decalcified 
the shell, and then cut serial sections in paraffin wax in the 
usual manner. Gauthier (1939), in addition to this 
method, successfully sectioned the calcareous portion of 
the shell by embedding it in collodion. McNair (1938) 
has prepared thin sections of Bryozoa by half-embedding 
the sf>eeimens in plaster of Paris, and then soaking the 
plaster in bakelite rosin ; after allowing the bakelite 
to polymerize, he ground down the slides as for a thin 
section of rock. Harris (1939) has cut surface sections 
of Chara stems by first embedding them in bakelite ; 
then orientating them by cutting out a small block 
containing the specimen in its bakelite, inserting this 
into a hole bored at the required angle in another block 
of bakelite, and cementing it there with more bakelite ; 
and finally grinding it down on a fine carborundum stone. 

I have adopted two methods in the course of the experi¬ 
mental work reported on in this paper. In the first 
the specimen was broken with a needle under a dissecting 
microscope, and the exact positions of the fractures were 
noted on a measured drawing. The fragments were then 
mounted upright on a gum tragacanth smear. This 
method was found suitable for large specimens with thin 
shells such as Cypris pubera 0. F. M. 

For the other method the shell was immersed in Canada 
balsam. Only single valves were used as, in the first 
place, it was not found to be easy to remove all air-bubbles 
if both valves were present; and, secondly, subsequent 
examination was complicated by the contents—whether 
in the form of the remains of appendages of recent speci¬ 
mens, or of a crystalline infilling in the case of fossils. 
Slides were first prepared by mounting vulcanite cells 
on glass slides with a beat-resisting cement such as 
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" Durofix,” filling them with raw Canada balsam, and 
baking them in an oven at about 90° C. until they were 
thoroughly cooked. These slides were stored until wanted. 
Meanwhile the shell was carefully measured and drawn 
in profile under the microscoj>e with a camera luoida. The 
exact position of the required section was then noted. 
The measured specimen was soaked in a balsam solvent 
(such as amyl acetate or xylol) and a slide heated until 
the balsam had melted. The ostracod was then floated 
into the cell, and the whole once more reheated until the 
solvent had had time to disperse. The specimen could 
then bo exactly orientated with a needle under the dis¬ 
secting microscoj>e, and held in position until the balsam 
had reset. It was then sectioned by grinding it down 
with fine carborundum powder on a glass plate. The 
exact thickness required to be ground away was known 
from the measured drawing already made, and could be 
measured by repeatedly focusing down on to the top 
of the specimen with the high power of a microscope 
that was fitted with a graduated fine adjustment. 

Before applying the cover-slip, the sectioned surface 
of balsam was cleaned of score-marks and any embedded 
carborundum grains by squirting on to it a very fine 
stream of the solvent used. Alternatively, the whole 
remaining fragment was completely dissolved out of the 
balsam, dried, and mounted in the required position 
on a smear of gum tragaoanth—as for a broken fragment. 
After examination and drawing, it could always be 
re-mounted in balsam, and ground down a further stage. 
It was not found necessary to make thin sections, as 
surface sections show all the necessary details, and it is 
useful to be able to focus down below the level of the cut 
and observe the course of the various elements behind. 

General Morphology and Terminology. 

In life the ostracod shell is oomposed of three layers • 
an outer chitinous layer, a middle calcareous layer, and 
an inner chitinous layer. The shell is usually ornamented 
by tubercles, punctae, spines, ridges or furrows on the 
calcareous layer, but in some species the ornament is 
confined to the outer chitinous integument (fig. 13, C). 
This is especially characteristic of the Candoninas. 

The shell is pierced by pores which are, over the greater 
part of the shell, at right angles to its surface, and henoe 
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are known as normal pore canals (“ flachenst&ndiger 
Porenkanal ”) ( fig. 2, npo). A hair protrudes from each 
pore canal (fig. 2, h). The two valves are hinged together 
along the dorsal margin, which is consequently known 
as the hinge margin (“ der Schlossrand ”). Throughout 
the rest of their circumference the valves are separated 
from each other so that the animal has free access to the 
water. This forms the contact margin (“ der freien 
Schalenrand ”). 

The hind margin is in some species simple, when it is 
merely thickened and traversed by a groove along one 
or both valves ; more often it is fitted with various 
designs of tooth and socket. The two most common 
patterns are those characteristic of Cythere (described 
in this paper) and Cythercis (described by Alexander 
(1933, p. 209) and others), but many variations exist. 

In life the shell is opened and closed and the mandibulary 
palps are operated by muscles which are attached to the 
shell. On death the muscles leave muscle scars (—the 
“ lucid spots ” of some authors) at their points of attach¬ 
ment. The muscle-scar pattern is a diagnostic feature. 

The contact margin turns back on itself and is con¬ 
tinued as a chitinous membrane (the inner lamella : 
fig. 2, il). Morphologically the animal may be said 
to be entirely enclosed in the space delimited by the inner 
lamella and the main shell (i. e. the outer lamella , fig. 2, ol). 
The peripheral portion of the inner lamella is calcified, 
and is preserved in the fossil state. This mineralized 
portion of the inner lamella is termed the duplicature. 
The junction of duplicature with outer lamella may be 
a simple turn-over, so that the shell thickness is continuous. 
The free margin is then said to be monolamellar (fig, 2, B ; 
fig. 3, F~K). The spaoe enclosed round the periphery 
between the duplicature and the outer lamella may be 
termed the vestibule (“ Schalenhohlraum,” fig. 2, v). 
On the other hand, the duplicature is frequently welded 
on to the outer lamella at the expense of the vestibule. 
This is the bilamelUr type (fig. 2, A ; fig. 3, A-E), Either 
the whole duplicature, or its outer regions only, may 
be welded on to the outer lamella *. 


* The familiar 
along which it is 
44 bilamellar.” 


apple turn-over affords an example. The region 
turned over"’ is 14 monolamellar,” the margin is 
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The inner limit of the welded region is known as the 
line of concrescence (“ Verwachaungslinie,” fig. 2, lc). 
The inner limit of the whole duplicature is termed the 
inner margin (“ Jnnenrand,” fig. 2, im). Often inner 
margin and line of concrescence coincide so that there 
is no vestibule at all (fig. 3, E). Pore canals lead from 
line of concrescence to outer margin, and are known 
as radial pore canals (“ randstandiger Porenkanal,” 
fig. 2 , rpc.), in contrast to the normal pore canals. The 
radial pore canals may be simple, expanded, funnel- 
shaped, branched, straight, curved, few, many, crowded 





HM 


Diagrammatic sections through the oontact margin of, A. a bilamellar 
shell and, 13, a monolamollar shell. (After Zalanyi.) fl, flange ; 
h, hairs ; il, inner lamella ; im, inner margin ; l, list ; lc, line of 
oonoresoenee ; npc, normal pore canals ; ol, outer lamella; arc, 
radial pore canals ; bp, septa ; sv, selvage ; v, vestibule. 


or isolated (fig. 3). There should, strictly speaking, be no 
geometrical line of concrescence in tnonolamellar shells, 
but the line along which the radial pore canals open 
into the vestibule is indistinguishable from a true fine 
of concrescence when viewed by transmitted light 
(fig. 4, lo), and the term is therefore used for both types 
of duplicature. 

When the carapace is closed, the two valves are sealed 
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by a projection termed the selvage ( ic Saum,” fig. 2, sv), 
which, according to Fassbinder (1912), forms the outer) 
margin in young individuals, but which at maturity may 
lie anywhere between outer and inner margins. Its 
exact position is variable in different parts of the shell and 
in different species (see fig. 3). The selvage may bear 
a very delicate// inge with comb-like thickenings (fig. 4, fr) 
Outside the selvage there is sometimes developed a flange, 
which may either form the outer margin (fig. 4, fl) 


Fig. 3. 




Diagrammatic soot ions through various types of contact margin in 
(A-E) biiamellar shells and (F-K) mouoiamellar shells. (After 
Zalanji.) 


or a projecting shelf on the outside of the shell behind 
the selvage when the selvage represents the outer margin. 
The groove which frequently develops between selvage 
and flange is termed the flange groove (fig. 4 , fg), and the 
portion of the duplicaturo which forms the groove the 
flange strip (fig. 4, fs), Between the selvage and the 
inner margin there sometimes arises another projecting 
rim called the list (“ Innenleiste,” figs. 2 & 4, l). The 
groove between selvage and list is called the selvage 
groove (fig, 4, so), and that portion of the duplicature 
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the selvage strip (fig. 4, as). The part of the duplioature 
lying between list and inner margin is termed the list 
strip (fig. 4, ls). The upper surface of the list strip 
occasionally exhibits a shallow fluting, with impersistent 
ridges between the grooves called septa (figs. 2 & 4, sp). 

In some genera the shell is thickened to form a marginal 
rim round the periphery. 

Descriptions of the Selected Types. 

Definitions. 

In addition to the terms defined in the preceding section, 
the following words are used in an exact sense :—The 
length is measured from anterior to posterior, the height 
from dorsal margin to ventral margin. The width is 
the distance apart of the middle points of the right and 
left valves when they are opposed as in life. The word 
thickness always refers to the actual shell substance 
[as in Anderson (1930)j. 

Cypris O. F. Mtiller. 1776. 

Genotype : Cypris pubera 0. F. Muller. 

Cypris pubera 0. F. Mtiller. 

1778. ? Cypris pubera O. F. Muller, ‘ Zoologies Daniesp Prodromus, 
sou Anirnalium . . ., * p. 198. 

1785. Cypris pubera (part.], O. F. Muller, ‘ Entomostrara seu lnaeota 
Testaeea . . . \ pp. 58- H, pi. \. figs. 1-5. 

1818. T Cypris conchacea, Lamarck, * Histuirc naturello des atiimaux 
sana vert&bres \ vol. v. p. 124. 

1820. Monoculus ovatus Jurine, 4 Histoiro des Monocles,* p. 170, 
pi. xvii. figs. 5 & 6. 

[Not Monondus puber Jurino, t dem, p. 171, pi. xviii.] 

1825. Cypris ovaiu Desmarest, 4 Considerations generates sur la 
Classe des Crustoo&s,’ p. 383. 

[Not Cypris pubera Dosmarewt, p. 383. idem.] 

[Not 1837. Cyjrris pubera Baird, “ The Natural History of the 
British Entomostraca ” Mag. Zool. Bot. vol. i. (1836-8), 
p. 624, pi. xvi. figs. 1-13.] 

1840. Cypris ovata Milne-Edwards, ‘ Histoii'e Naturelle des Crus- 
tao&,* vol. iii. p. 403. 

1 Cypris puber Milne-Edwards, idem, p. 403. 

1844, Cypris pubera Zaddaoh, * Synopseos Crustaoeorum Prussicorum 
Prodromus,* p, 34. 

Cypris striata (immature) Zaddaoh, idem, p. 32. 

1850. ? Cypris hamata Haupt, “ Ueber Cypris im Allgememen,’^ 
* Blatt des soologisoh-mmeralogischen Vereines m Regens¬ 
burg,’ p. 150. 
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1850. Cypris cuncata (immature) Baird, “ Descriptions of sevoral 

new Species of Entoroostraca.” Proc. Zool. Soc. Lond. 
vol. xviii. p. 255. pi. xviii. figs. 22 4. . „ 

1851. Cypris pubera Fischer, “ Abhandlung Ubor das genus ( yprts. 

‘M&moires present6s & 1'Academic Imperial© des S(‘ienc«i 
de St. P6tersbourg p&r divers savants,’ vol. vn. (1854), 


pp. 154 6, pi. viii. tigs. 1-8. A * , 

1853. Cypris pnbera Liljeborg, 4 Cladoeora, Ostracoda et Copepoda 

in Scania oocurrentibus,' pp. 108-10, pi. x. figs. 1-5^ 

1854. Cypris puber Zenker, "Monographic der Ost racoden. Arch. 

Naturgesoh. Jahrgang 20. Band 1, pp. 70-2. n 

1858. Cypris pubera Chyzor, “ Ueber die Crustacean-Fauna Ungams. 

Vorh. Zool.-hot. tics. Wien, Band 8, p. 510. 

1862. Cypris puuctiUata Norman, “ On Species of Ostracoda, found 
in Northumberland and Durham, new to Great Britain. 
Trans. Tyneside Nat. Fid. Club, vol. v. (1860-2), pp. 145 6, 
pi. iii. tigs. 11-14: and Ann. & Mag. Nat. Hist. ser. 3, 
vol. ix. p. 43, pi. ii. tigs. 1114. 

1868. Cypris punctiUata Brady, “ A Monograph of the Recent British 
Ostracoda.” Trans. Linn. Soe. Lond., Zool. vol. xxvi. 
(1868- 70), pp. 305-6, pi. xxvi. tigs. 1-7 ; pi. xxxvi. fig. 11. 
1868 Cypris puber Plateau, " Recherches hut les Crustacea d eau 
douce do Belgique.” M6m. Acad. Roy. Belg. vol. xxxiv. 


(1867 70). pp. 54. 55, tig. 25. 

1871. Cypris pubeut Heller, 44 Untcrsuohungen uber die Crustaoeen 
Tirols,” Her. naturwiss. Ver. Innsbruck, vol, i. pp. 83-5. 
[Not 1872. Cyptitt puftera Fri6, 44 Die Krustenthiere Bbhmens.” 
Arch. f. nafcurw. LendesForsch. Bohm. Band 2, Toil 2, 


Section 4, p. 226, tig. 23.] 

1889. Cypris jnibera Brady ii Norman, 44 Monograph of Marine 
atid Freshwater Ostracoda of North Atlantic and North- 
Western Europe.' l*ai t T. Todocopa.” Sei. Trane. R. Dublin 
Soc. vol. iv. sor. 2 (1888 92), p. 74. {Designated as 
genotype,) 

1801. Cypris pubera Vavra. 44 Monographic der (Istraooden Bfthmens.” 

Arch, naturw. Landes Forach. Biihrn. Band 8, pp. 90-3, 
tig. 30. 

1892. Vypris pubera Dada>, “ A Budapest Kdmy6k6n Teny6sz6 
Kftgylosriikok.” Termeszetr. Fuz. Budapest, vol. xv. 
pp. 91 2. 

1892. Cypris pubera Da day, 44 Ulier die Osl racoden dor Umgobung 
von Budapest.” Term6szetr. Fuz. Budapest, vol. xv. pp, 294, 
295. 

1900. Cypris j/ubera Daday, 44 A magyaroraz&gi kftgylberAkok 
magAnrojza. Ostracoda Hungaria*.” Magyar Tud. Akad. 
Kiadv. Budapest *. 

1900. Eurycypris pubera G. W. Muller, 44 Deutschland* Susswaaser- 
Ostracodon.” 4 Zoologica,’ N.Y. vol. xii. pp. 54, 55, pi. xiii. 
figs. 1-11. 

1900. Cypris unidentata Cosmovici, 44 Contribution a l’Etude de In 
fauna de la ltoumanio.” Bull. Soc. zool. vol. xxv. p. 160, 
fig. 5. 

1903. Cypris pubera R. W. Sharpe, “ Report on the Freshwater 

Ostracoda of the United States National Museum.” Proo, 
U.S. Nat. Mua. vol. xxvi. pp. 987-8, pi. lxvii. 

1904. Cypris pubera Jensen, 44 Biologiske og systematiske Under- 

segelser over Ferskrai ids - Ost rac.odar. ’ ’ Vidensk. Meddel. 


* I have not been able to verify this reference. 
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naturh. Foren. Kbh. 1904, pp. 44-5, pi. i.-iii. figs. 5-10, 
12-15, 17, 18, 21, 22, and 25. 

1909, Eurycypri* pubera VAvra, “ Ostracoda, Muachelkrebse.” 
1 Die SiiBSwasserfauna DeutechJands,’ Heft 11, p. 100, 
figs. 441, 442. 

1912, Cypria pubera 0. W. Muller, “Ostracoda.” ‘Das Tierroich,* 
Lief. 31, p. 179, figH. 52, 53. 

1915, Cypria pubera Aim, “ Monographic der Swedisohen Susswasser- 
ostracoden.” Zool. Bidr. Uppsala, vol. iv. pp. 45, 46, fig. 23. 
1926. Vyprifi jjubera Sara, ‘ 4 Ostracoda. ’ 4 An Account of the Crustacea 
of Norway,* vol. ix. (1922-8), pp. Ill, 112, pi. li. 

1925. Eueypria pubera Spandla, “Entomostraken von Borneo.” 

Ann. Nat. hist. Mns. Wien, Band 38, pp. 92, 93, fig. 3, o, 6. 
1931. Cypria pubera, Monod. “ Crustacea de Syrie,” in A. Gruvel, 
1 Lob iStats de Syrio,* p. 308, figs. 5/3 and 4. 

1938. Cypria pubera Klie, “ Ostracoda, Museholkrebee.” 4 Die 
Tierwelt Deutsohlands,’ Toil 34, pp. 101, 102, tigs. 355-9. 

This is one of the largest species of European ostraeods ; 
at maturity it measures 2*4 mm. or more in length. 
In side view the outline of the carapace is approximately 
oval in shape ; the dorsal margin is strongly arched. 


Fig. 4. 



Diagrammatic section through anterior duplicature of left valve ot 
Cypria pubera. fo, flange groove; fl, flange; f», fringe; ra, flange 
strip ; im, inner margin ; h, list ; lc, line of concrescence ; lb, list 
strip ; RPC, radial pore canals ; so, selvage groove ; sp, septa: 
as, selvage strip ; sv. selvage ; v, vestibule. 


the highest point being a little anterior to the middle. 
The anterior margin is regularly curved, and the posterior 
tapers to a narrow, rounded end. The ventral margin 
is almost straight, but, especially in the left valve, is 
slightly indented in the anterior region at the point where 
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the duplicature broadens (see fig. 5, A & B). In longitudi¬ 
nal section (fig. 12, E) the shell is evenly curved from the 
widest point, which is slightly posterior to the middle. 
The transverse section (fig. 12, F) is markedly tumid, 
and shows a flat, horizontal venter. The valves are 
about equal in size, the selvage of the left valve overlapping 
that of the right valve along the ventral margin when the 
valves are closed (fig. 6). 


Fig 5 



The surface of the carapace is very finely punctate 
all over (fig. 5, C), Between the punctae are minute 
tubercles—the outlet of the normal pore canals, from which 
the long hairs of the living animal protrude. At the an¬ 
terior end of both valves is a single ourved row of from 
six to eight small spines; in the right valve these are set 
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slightly back from the edge (fig. 6, asr). At the posterior 
end of the right valve there is a large curved spur, flanked 
on either side by two or three small spines (fig. 5, B & C). 
This spur is delicate, and frequently breaks off short. 
The posterior end of the left valve sometimes bears one 
or two minute spines (fig. 5, A), but nothing to compare 
with the spur of the right valve. 


Fig. 6. 



Oypris pubera : complete oarapaco, closed, seen from below. 

ASL, anterior spines of left valve; ahr, anterior spines of right valve; 
fix, flange of left valve; flb, flange of right valve; lv, left valve ; 
pvs, postero-ventral spur of right valve; rv, right valve: svl, 
selvage of left valve (which overlaps, and therefore hides, the 
selvage of the right valve). 


The oontaot margin is of type J (fig. 3). The details 
are illustrated by sections in fig. 7, in surface view in 
fig. 8, and diagramraatically in figs. 4 & 0. At the 
anterior end of the left valve the flange, the selvage, the 
well-developed list, and the inner margin are distinct 
and well separated from each other. The vestibule 
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Fig. 7. 
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SCALE 


Cypria puberal sections of the duplioaturc and hinge margin. X, II, 
hinge margin; IH-XII, contact margin ; Xm, transitional stage 
between hinge margin and anterior contact margin, 
ix, flange; x., list; lv, left valve; by, right valve; 0, stamp of anterior 
spine on right valve; sv, selvage. 



On the Shell Structure of the Ostracoda, 
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is large and roomy, the line of concrescence lying but a 
short distance inside the flange (see fig. 7, x, and fig. 4). 
As the duplicature is traced round towards the venter, 


Fig. 8. 



Oyprit pubera : marginal detail* of A, left valve, and B, 
right valve, from the inside, 
ro, flange groove ; sx, flange ; im, inner margin ; 

X*, net; so, selvage groove ; sv, selvage. 

the flange strip will be seen to have been suppressed 
(fig. 7, IX), so that the flange of the venter is merely 
a ledge behind the outer edge of the shell—here formed 
Ann. A Mag . N. Hist. Ser. 11. Vol. viii. 2 
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by the selvage (fig. 7, VIII). The selvage strip is almost 
entirely suppressed, so that the list acts as an inside ledge 
opposite the outside ledge of the flange (fig. 7, VIII, and 


Fig. 9. 



Cyprte pubera : diagram of A, left valve, and B, right valve, 
segmented to show structuro of duplioature and hinge margin. 


fig. 10, C). The list strip at this point lies tight up against 
the outer shell, and there is no vestibule. As the ventral 
margin is traoed further round towards the posterior, 
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however, the selvage strip rapidly extends, and the 
selvage groove occupies almost the entire width of the 
posterior duplicature. The flange remains as but a 
ledge outside the selvage, and the list strip is almost 
vertical when the carapace is viewed from the side, and 
so is hardly noticeable in fig. 8. As the posterior hinge 
margin is approached (fig. 7, TIT) the flange is suppressed, 
as is the list strip. The list is markedly thickened and 
forms the inner edge to a groove flanked on the outside 
by the selvage (fig. 7, I & 11). The whole of this 
thickened hinge margin dies away before the anterior 
free margin is developed, so that for a short space the 
antero-dorsal margin is simple (fig. 7, XT11). 

The anterior margin of the right valve is different to 
that of the left in that there is no list. The flange groove 
is wide, the selvage groove taking the place of the list 
strip of the left valve (fig. 7, X, XI, & Ait). 

The compressed ventral region is similar to that of the 
left valve except for the absence of list (fig. 7, VIII). 
Immediately behind this point, however, a list is developed 
(fig. 7, VI & VTT) and a wide selvage groove obscures 
the list strip when the carapace is viewed from the side 
(fig. 8). The list is again suppressed at the posterior 
end (fig. 7, IV & V), but the flange groove is here 
much wider than in the left valve (fig. 7, TV-VI1). The 
flange is not suppressed along the dorsal margin, but 
forms the outer edge of the dorsal groove, the selvage 
forming the inner edge. The dorsal margin is thickened 
as in the left valve. The flange continues to the anterior 
margin, so there is no simple edge to the right valve as 
in the left. 

It will be noticed that there is no development of teeth 
along the hinge margin. Each valve has a simple groove, 
with a greatly thickened inner lip. In the left valve the 
outer edge of the groove is formed by the continuation 
of the selvage, whereas in the right valve the selvage 
forms the inner edge of the groove. 

The radial pore canals are illustrated in fig. 10, B, C, 
& D ; they widen out at their extremities (perhaps 
thus forming a socket for the hairs). The marginal 
spines also give passage to a canal, and bear a hair. 
They are not pointed, but are terminated with a diagonal 
scallop from which the hair protrudes as shown in 
fig. 10, B. The selvage bears a delicate fringe (fig. 10, A) 
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traversed by comb-like thickenings or striations. It is 
very easily broken. 

The normal pore canals are small and numerous, and 
are scattered irregularly over the surface of the carapace. 


Fig. 10. 



P-'MM _, jcales 


Cypri 9 pvXttra : A, the fringe to the selvage ; B, the anterior margin, 
showing radial pore canals ; C, the ventral margin by transmitted 
light, showing radial pore canals ; D, an individual radial pore 
oanal from tho ventral region. 

A and B to Scale 3 ; C to Scale 1; D to Scale 2. 

as, anterior marginal spine ; fl, flange ; h, hair; use, inner ma r g»n ; 
h, list; lo, line of concrescence; om, outer margin ; RFC, radial 
pore canals ; sv, selvage. 


On the outside they are marked by minute pustules 
(fig. 5, C). Fig. 11, A, shows a section through a normal 
pore oanal as diagrammatically figured by Fassbinder 
(1912). 
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The shell of Cypris pubera is very thin and delicate for 
the size of the carapace. The proportion of thickness 
of shell to length of carapace is 0*006 : 1. 

There is a centra] group of seven large muscle scars 
(fig. 6, A & B). Each scar is irregular in shape, but 
the pattern of arrangement is constant for the species. 
There is a vertical row of three in front, with two behind 
and two diagonally below and in front. In addition to 
these seven large scars, there are two minute spots below, 
at each side of the bottom hindmost large scar. There are 
also a number of small elongate scars above the central 
group and close to the dorsal margin, situated as shown 
in fig. 6, A & B. 

Fig. 11. 



Diagrammatic sections through normal pore canals. A, of Cypris 
pubera (after Faratruder), B, of tho sieve type (o. g. Cythere lutea) 
(after G. W. Muller). 


Most of the specimens of Cypris pubera examined 
in this paper are fossils from beds at Bilsham, Sussex, 
probably Pleistocene in age. 

Specimens from the Rev. A. M. Norman’s collection 
have also been examined. 

Candona Baird, 1845. 

Genotype : Cypris Candida 0. F. Muller. 

Candona Candida (O. F. Miiller). 

1776. ? Cypris Candida O. F. Mailer, ‘ Zoologic® Dame® Frodromu* 
sou aniinalium, . . .p. 199. 

1786. Cypris Candida (part.), O. F. Midler, 1 Entomostraca seu 
lnsecta Teetacea, . . .; p. 62, pi. vi. figs. 7-9. 

1789. Monoculus Candida s (part,), Gmenn. LinneV System* Natur®,* 
18th edition, tom. 1, pars 6, p. 3002. 
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1820. 1 Monoculus Candidas Jurine, * Histoire dos Monooles,’ p. 176, 
pi. xix. figs. 7 A 8. . 

1836. Cypris lucens Baird, “ List of Entomostraca found in Berwick¬ 

shire.” Hist. Berwiokah. Nat. Cl. vol. i. p. UK), pi. iii. fig. 16. 

1837. ? Cypris pellucid a Kooh, * Deutschlands Cruataoeen, Myriapoden 

und Arachniden,’ Heft 11, Nr. 5; and in Panzer’s 4 Doutscli- 
landa Insecten,* Heft 146. pi. v. 

1846. Oandona Candida (part.) Baird, “Arrangement of the British 
Entomostraca.” Hist. Borwieksh. Nat. Cl. vol. ii. (1842-9), 
p. 163. 

1850. Candona lucens Baird, “ Natural History of the British Entomo* 

strat a.” Hay Society, p. 160, pi. xix. fig. 1. 

1851. ? Cypris pellucida Fischer, “ Abhandhmg uber das genus 

Cypris." Mem. Acad. Sci. St. P6tersb. vol. vii. (1854), 
pp. 149-50, pi. v. figs. 1-4. 

(Not 1853. Candona candula s Lilljeborg, ‘Cladoeera, Ostracoda 
et Copepoda in Scania occurrontihus,’ pp. 127-9, pi. xi. 
figs. 19, 20; pi. xxv. figs. 13-15.) 

1854. Cypris Candida Zenker, “ Monographic der Ostracodon.” 

\rch. Naturgescli. Jahrgang 20, Band 1, p. 70, pi. i. figs. 1-10. 
1866. Candona Candida Jones, “ Monograph of the Tertiary Entomo- 
stiHca.” Pal. Soc. pp. 19, 20, pi. i. figs. 5, 8. 

1858. CypnsCandida Chyzer, UeberdieCrustaceen-FaunaUngarns.” 

Ver. zool.-bot. Ges, Wien, Band 8, p. 511. 

1868. Candona Candida (part.) Brady, “ A Monograph of the recent 
British Ostracoda.” Trans. Linn. Soc. Lond., Zool. vol. xxvi. 
(1808 70), pp. 383-4, pi. xxv. figs. 1-9 ; pi. xxxvi. fig. 13 ; 
pi. xxxvii. fig. 1. 

1 Cytheridea zetlandica Brady, idem , pp. 428-9, pi. xxviii. 
figs. 42-0. 

1871. 1 Cawlona Candida Heller, “ Untersucliungen fiber die Crus- 

taceen Tirols.” Ber. naturwiss. med. Ver. Innsbruck, vol. i, 
pp. 94-0. 

1872. Cypris randida Frio, “Die Krustenthiere Boh mens.” Aroh. 

Naturw. LandesForsch. Bohm. Band 2, Tejl 2, Section 4, 
p. 27, fig. 26. 

1874. Candona Candida Brady. Crosskey A Robertson, “Monograph 
of Post-Tertiary Entomostraca.” Pal. Soc. pp. 135-6, 
pi. xi. figs. 29, 30. 

1885. Candona lucens Forel, “ La faune profond© des lacs Suisses.” 

Nouveaux M6moire« de la Soc. Helvetique des Sciences 
Naturolles, vol. xxix. pp. 115 -10. (As N. lJenkschr. schweiz, 

Gee. Naturw. Zfirich in World List.) 

1885. Candona lucens Plessis-Gouret, “ Essai sur la faune profonde 
des Jaos de la Suisse.” Nouveaux M5moires de la Soc. 
Helvetique dos Sciences Naturellea, vol. xxix. p. 45 

1888. Candona Candida SoBtaric, “ Prilog poznavanju faune slat** 

kovodrich koropnjaka Hrvatske,” Rad Jugoslavenske 
Akademije, Knjiza 92, p. 151. 

1889. Candona Candida (part.) Brady & Norman “ Monograph 

of Marine and Freshwater Ostracoda of North Atlantic 
and North-Western Europe.—Part I. Podocopa.” Sci. 
Trans. Dublin Soo. vol. iv. ser. 2 (1888-92), pp. 98-9, 
, Pi; x * 1* & 14-23. (Designated as genotype), 

1891. Candona Candida Vavra, “ Monographie der Ostracoden 

Bbhmens.” Arch, der naturw. LandesForsch. Bfihm. 
Band 8, pp, 48-51, fig. 14. 

1892. Candona Candida Doday, “ A Budapest Komyeken Tenyeszo 

Kagylosrakok. Termeszetr. Fuz. Budapest, vol. xv. 
pp. 103-4. 
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1892. Candona Candida Dad*y, “ Uber die Oatracodon der Umgebung 

von Budapest.” Tormeszetr. FOz. Budapest, vol. xv. 
pp. 305-6, 

1893. Can dona Candida Kaufmann, 44 Die Ostraooden der Umgobung 

Benin.” Mitt, naturf. Ges. Bern, 1892 [1893], p. 72. 

1893. Condona caruiida Frio & Vavra. * 4 Untersuchungen liber die 
fauna der Gewasser Bohmens.—rV. Die Thierwelt dee 
Unterpocernitzer und Gattorschlager Teiches.” Arch, 
naturw. LandesForsoh. Bohm. Band 9, Nr. 2, p. 109, 
figs. 75/1 and 2. 

1893. ? Condemn granulaia Daday, 44 A dal ok az alfoldi szekes vizek 
imkrofaimajanak Ismeretohoz.” Math. term. ]£rt. Budapest, 
vol. xu. pp. 41, 42, pi. li. figs. 3-7. 

1895. ? (land on a Candida Croneberg, “ Re it rag zur Ostraoodenfauna 
der Umgegend von Moskau.” Bull. Soc. Nat. Mosoou, 
n.s. vol. viii. (for 1894),, pp. 288 9, pi. vii. fig. 1. 

1897. Candona Candida Chapman, “ Ostracoda from the C7w*ra-marl 

of Hitohin.” Ann. <fe Mag. Nat Hist. 6th series, vol. xix. 
pp. 595-6, pi. xv. figs. 20, 21. 

1898. Candona Candida Lien en klaus, “Erstor Beitrag zur kenntnis 

der Ostrakoden-Fauna ties Itogieningsbozirks Osnabruok.” 
Jber. naturw. Ver. Osnabruok, 12th year for 1897 (1898), 
p. 113. 

1899. Candona canduia Hartwig, ” Dio nierdoron Crustacean des 

Musselsoos und des Saaler Boddens wahrend des Sommers, 
1897.” ForsoliBer. biol. Sta. L*lon, Teil 7, pp. 32, 33. 

1900. ? Candona Candida Daday. 44 A magyarorszagi kagylosrakok 

raaganrajza. Ostracotla Hungarian” Magyar Tud. Akad. 
Kiadv. Budapest, p. 268. 

1900. Candona canduia G. W. Muller, 4 * Deutschlands Susawasser- 
Ostracoden.” 4 Zoological N.Y. vol. xii. pp. 15, 16, pi. ii. 
figs. 1-3, 7 12. 

1900. Candona Candida Kaufmann, ‘ 4 Cypridon und Darwinuliden der 
Schweiz.” Rev. suisso Zool. Tome 8, pp. 379- 83, pi. xxvii. 
figs. 10- 13 ; pi. xxviii. figs. 18 25. 

(Not 1902. Candona Candida Capeder, 44 Contribuzione alio 
studio degli Entomostraoi Ostracodi dei terreni miocenici 
del Piemonte.” Atti Acca<l. Torino, vol. xxxvii. (1901-2), 
p. 17. fig. 36.) 

1904. Candona Candida Jenson, 41 Biologiske og systematiske Under- 
segelser ovor Fershrands-Ostracoder.” Vidensk. Medd. 
naturh. Foren. Kbh. 1904, p. 62. 

1907. Candona Candida Cushman, 44 Ostracoda from S.E. Massa¬ 
chusetts.” Amer, Nat. vol. xli. p. 38. 

1909. Candona Candida Vavra, 44 Ostracoda, Musohelkrebse.” 4 Die 

Susswasserfaima Deutschlands,’ Heft 11, p. 89, figs. 347- 
52. 

1910. Candona Candida (part.) Brady, 44 Rovision of British Spooies 

of Ostraeod Crustacea belonging to the subfamilies Candoninss 
and Herpetooypridime.” Proc. Zool. Soc. Lond. 1910, 
pp. 196-7, pi. xix. figs. 1-11. 

1912. Candona Candida G. W. Muller, ” Ostracoda.” * Das Tierreich, 
Lief. 31, p. 135. 

1915, Candona Candida Aim, 44 Monographic dor Swedisohen Bliss- 
wasserostraooden.” Zool. Bidr. Uppsala, vol. iv. pp. 111—14, 
figs. 60, 61. 

1920. Candona Candida Wolf, 44 Die Ostraooden von Basel.” Aren. 

Naturgesoh. Jahrgang 85 (1919), Abtailung A, Heft 3, pp. fid- 
72, figs. O-0. 
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1923* Candona Candida Bars, * An Account of the Crustacea of 
Norway.—Vol. XX. Oatracoda * (1922-8), pp. 72-3, 

pis. xxxii., xxxiii. 

1938. Candona Candida Klie, “ Oatracoda, Muschelkrebae.” * Dio 
Tierwelt Dcutschlands,’ Teil 34, pp. 26-28, figs. 31-8. 

The carapace is reniform. Tho shell of the female 
is arched in the posterior third of the dorsal margin, and 


Fig. 12. 





A-D. Sections through A. dorsal, B, anterior, C, ventral, and D, poetero- 
ventral margins of Candona Candida, drawn to Scale L 
*" * ° nd F ’ tr ““ verse through carapace of Cyprit 

G ’ Hl tranav , eree “Btions through carapace of Candona 

candtaa (not to same scale aa E and F) 

K and L, carapace of K (male) and L (female) of Candona Candida seen 
in side view. 


produced to a fairly narrow posterior at the poetero- 
ventral corner. The anterior is regularly ourved, the 
ventral margin sinuate. The shell of the male is larger. 
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and the posterior is broadly rounded, not produced as 
in the female (see fig. 12, K & L). The left valve is 
very slightly larger than the right, and overlaps it round 
all margins. In longitudinal section (fig. 12, G) the 
greatest width is in the posterior third, the posterior 
being bluntly curved, the anterior narrow. The transverse 
section (fig. 12, H) is almost a semi-circle, though the 
greatest width is just below the centre. The usual 
length of the adult male is 1*2 mm., the female 1-1 mm. 
Proportions .—Male: length, 1*78; height, 1; width, 
0*78 mm. Female: length, 1*85 ; height, 1; width, 
0*83 mm. 

The calcareous matter of llie carapace is perfectly 
smooth and usually api>ear8 polished, but the outside 
of the shell is covered by a minutely reticulate chitinous 
integument (fig. 13, C) ; a much larger reticulation (about 
ten times the size of the small one) can sometimes be seen 
as a shadowy background. The contact margin (which 
is of type F (fig. 3)) shows a wide, simple duplicatin'© 
(fig. 14). The selvage coincides with the outer margin, 
and the line of concrescence is close to it. A straight 
selvage strip widens out at the anterior and postero- 
ventral ends, being much compressed in the central region. 
There is no flange or list. The funnel-shaped radial 
pore canals are numerous and regularly spaced (fig. 13,D). 
The normal pore canals are small (fig. 13, C). They appear 
to open into the inside of the shell through minute 
projections or spines. The shell is thin and delicate. 
Proportions of thickness to length, 0*009 : 1. 

The hinge margin of the left valve is a simple groove 
formed by the development, for the length of the hinge, 
of a flange outside the selvage (fig. 13, A). The dorsal 
margin of both valves is thickened in the region of the 
hinge as it was in the case of Cypris pubera , but the 
right valve is otherwise simple, though sections show 
in some individuals the suggestion of a very narrow 
groove. 

The muscle scars appear to be characteristic of the 
Candoninae. There is a central cluster of five oval soars, 
three in front and two behind. Above these, and a little 
separated from them, lies another large oval scar. Diagon¬ 
ally below and in front of them are a further two scars, 
and above and in front is a narrow elongate soar (fig. 14). 
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Fig. 13. 



Candona Candida : A, B, left and right valves seen f r om above, showing 
devolopemnt of a flange to the hinge margin of the left valve. 
(The two valvoa are not from the same specimen.) 

C, integument and normal pore canal seen in surface view under high 
power. 

D f radial pore canals, line of concrescence (lo) and outer margin. 


Fig. 14. 



Candona Candida : A (left valve), and B (right valve) from the 
inajde to show muscle soars and duplioature. 

im, inner margin; lc, lme of concrescence. 
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Cythere O. F. Mailer, 1785. 

Genotype : Cythere lutea O. F. Muller. 

Cythere lute a O. F. Muller. 

1785. Cythere lutea O. F. Muller, 4 JEntomostraca sen lusecta 
Testacea . . . ,* p. 65, pi. vii. figs. 3, 4. 

1788. Motioculu* luteu* Gmelin, Linne’s ‘ Systema Naturae,’ 13fch 
edition, tom 1, pars 5, p, 3001. 

1818. Oytherinu lutea Lamarck. 4 Histoiro naturelle des animaux 
sans vertdbros,’ vol. v. p. 125. 

1835. Cythere reniformis Baird, “ lint of Ent-omoatraoa found in 
Berwickshire.” Hist. Berwioksh. Nat. Cl. vol. i. p. 08, 
pi. iii. fig. 5. 

1837. Cythere reniformis Baird, “Natural History of the British 
Eutomostraca.” Mag. Zool. Bot. vol. ii. (1837-8), p. 142, 
pi. v. figs. 16-22. 

1850. Cythere renifortnis Baird, 44 Natural History of the British 
Entomostraca.” Rav Society, p. 169, pi. xx. fig. 5. 

1854. Cythere lutea Zenker, 44 Monographic der Ostraooden.” Arch. 
Naturgoseh. Jahrgang 20, Band 3, pp. 83, 84, pi. v., c. 

3855. Cythere Zenkeri Fischer, 44 Beit rage zur Kenntniss der Osfcra- 
coden.” Abh. bayer. Akad. Wiss. Band 7, p. 656. 

(Not Cythere. lutea Fischer. idem* pp. 658-9, pi. xx. figs. 13, 
14, St 17 6.) 

1866. Cythere setosa Brady, “On now and imperfectly known Species 
of Marine Ostracoda.” Trans. Zool. Soc. Lond. vol. v. 
(1862-6), p. 372, pi. Iviii. figs. 12. 13. & 15. 

1866. Cythere lutea Sars, 44 Oversigt af Norges marine Ostraeoder.” 
Forb. Vidonsk. Selsk. Krist. Aar 1865 [1866], pp. 28, 29. 

1868. Cythere lutea Brady, 41 A Monograph of the recent British 
Ostracoda.” Trans. Linn. Soc. Lond., Zool. vol. xxvi. 
(1868-70), pp. 395, 396, pi. xxviii. figs. 47-56; pi. xxxix. 

2 - 

Cythere virid m (immature) Brady, idem, p. 397, pi. xxviii. 
figs. 40, 41, 50-65 d ; pi. xxxviii. fig. 8. 

1874. Cythere lutea Brady, Crosskey, and Robertson, 44 Monograph of 
Post-Tertiary Entomostraca.” Pal. Soc. p. 148, pi. iii. 
tigs. 1-6. 

(Not 1880. Cytherr lutea W. Muller, 44 Beitrag zur Kenntniss der 
Fortpfianzung und der Geschlochtsverh&ltnisse der Ostra- 
ooden.” Z. ges. Naturwisa. Band 53 (sei. 3, Band 5), pp. 237- 
8, pi. v. fig. 1.) 

1885. Cythere lutea Cams, 4 Prodromus Faunae Mediterranean’ 
Stuttgart, vol. i. p. 294. 

1888. Cythere lutea Dahl, ‘Die Cytheridon der westlichen Ostsee.— 
I. Syst. geographic und biologie der Thiere,’ Zool. Jb. 
pp. 605-7, pi. i. figs. 1-12, 27- 9. 

1089, Cythere lutea Brady St Norman, 44 Monograph of Marine and 
Freshwater Ostracoda of North Af Jantic and North-Western 
Europe,—Part 1. Podocopa.” Sei. Trans. Dublin Soo. 
vol. iv. ser. 2 (1888-92), p. 125. (Desy/nated as qenotype.) 

1912. Cythere lutea G. W. Mfiller, “OBtraeoda.” ‘Das Tierreich,* 
Lief, 31, p. 318. 

1925. Cythere lutea Sars, “ Ostracoda.” * An Account of the Crus¬ 
tacea of Norway,’ vol. ix. (1922-8), pp. 167-8, pi. lxxvii. 

1931. Cythere lutea Blake, “ Notes on Ostracoda.” J. Palaeont, 
vol. v. pp. 180, 161, fig. 1, b-e. 

1938. Cythere lutea Kim, 44 Ostracoda, Muschelkrebse.” ’Die Tierwelt 
Deutschland*,’ Toil 34, pp. 164, 165, figs. 544-7. 
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The adult specimen measures a little over 0-8 mm. 
in length. Male and female are of about the same length, 
but the shell of the male is not so high as that of the 


Fig. 15 



Cyiher e lutea : surface of oat apace from the side, 
showing ornamentation and muscle scars. 


female (see proportions given below) The carapace 
of the left valve is regularly oval in side view, the ventral 
margin being slightly sinuate. The dorsal margin of the 
right valve is heightened in the anterior third, there is 
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a broad, square projection of the posterior margin, 
and the ventral margin is more obviously sinuate (fig. 15). 
The shell is somewhat compressed, and , as seen in section 
(fig. 16, C, D, & E) slopes steeply towards dorsal, 
ventral, and posterior margins . The margin of the right 
valve projects over that of the left in the region of the 
binge. The left valve very slightly overlaps the right in 
the region of the contact margin. 


Fig. 16. 



Cythere lutea: A, B, carapace from above, showing hinge structure 
of A, right valve, and B, left valve. 

C, D, longitudinal sections of C, left valve, and D, right valve. 

E, transverse section of right valve in region of anterior hinge teeth. 

A and B to Scale 1; C, D, and E to Scale 2. 

VL, flange $ im/lo, inner margin and line of concrescence (coincident ); 
lv, left, valve j mb, marginal rim; nv, right valve $ sv, selvage; 
t, hinge tooth. 

Proportions.—Made : length, 109 ; height, 1 : width, 
0-73 mm. Female : length, 1-56 ; height, 1; width, 
4*71 mm. 
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The shell is very thick compared with the freshwater 
species already described (thickness of shell: length of 
carapace ^=0*035:1 ; i.e. over five times as thick as 
Cypris pnbera). The most noticeable surfaoe ornament 
is due to the large apertures of the normal pore canals, 
but in between those are numerous smaller punctae ; 
the smallest are arranged in regular ro#& behtod the 
anterior and posterior margins (fig. 15). 

Superimposed over this ornamentation is a circle 
of indentations which reach out as bays from the margins 
of the shell towards the widest point of the carapace 
at the centre of each valve. This indentation is easily 
overlooked in most specimens, but in a few (those that 
appear white and opaque by reflected light) it stands 
out very cleatly. Brady noticed this (1H68, p. 396 * 

Fig. 17. 



Cythere tutea : A. loft valve, and 1$, right valve from ituude. fl. flange ; 
im/lc, inner margin and line of oonereiieenee (coincident); lv, left 
valve , bpo, radial pore oonale ; rv, right valve , sv, aelvage. 


“ the marginal portions tend ... to become elevated 
into irregularly radiating ribs " ; see his pi. xxviii 
fig. 47), and at first thought he was dealing with two 
different species. Actually, if the specimens which do 
not appear to show this sculpture are ooated with a 
sublimate of ammonium chloride it will immediately 
become apparent. 

A blunt ridge is developed along the ventral region 
of both valves. 

The contact margin is of type E (fig. 3). The inner 
margin coincides with the line of concrescence throughout, 
so that there is no vestibule. The duplicature, however, 
is broad, and is traversed by a few well-separated sinuous 
radial pore canals, which very slightly thicken in their 
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middle part (fig. 17). A narrow, ill-defined flange 
develops outside the selvage ; it widens in the centre 
of the posterior margin of the right valve, and is respon¬ 
sible for a projection of the outer margin, which calls 
to mind the caudal process developed in Cytherura and 
other related genera. A study of the sections shows that 
outside the flange round the whole extent of the contact 
margin there is a marginal rim (fig. 1ft, C, D, & E); 
this is developed to a greater extent in other genera 
(e. g. Cythereis). 

The normal pore canals are very large (fig. 18). They 
are of the “ sieve type " of G. W. Muller (1894) (fig. 11, B). 
Seen from above,from the outside, a funnel-shaped opening 
leads down to a reticulate base, with a striated margin, 
and with a minute opening in the centre. 

Fig. 18. 


B 


o 01 0 2 OJ MM 0 01WM 


Cythere lutea : tho normal pore canals. A, rig}it valve from outside 
by tranamitted light to show thoir arrangement; B, a single pore 
canal soon from the outside, highly magnified. 

The hinge of Cythere is well developed, and has been 
figured and described many times (e. g. Brady, 1808, 
pi. xxviii. figs. Cl, 50 ; and Blake, 1031. fig. 1, b, c, & e). 
The hinge line is almost straight. In the right valve 
a flange iB developed above the actual elements of the 
hinge (fig. 16, A & E ; fig. 17, B). The hinge is divided 
into three sections: (1) at the anterior end is a series 
of from four to five rounded projecting teeth in the right 
valve, with corresponding sockets in the left valve; 
(2) in the middle and longest region of the hinge a pro¬ 
jecting crenulate bar in the left valve fits into a low, 
sooketed shelf in the right valve; (3) the posterior 
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region is similar to the anterior: five or sit rounded 
projecting teeth in the right valve fit into corresponding 
sockets in the left. 

The muscle scars consist of an almost vertical row 
(slightly inclined towards the antero-ventral corner) 
of four horizontally elongated oval scars lying anterior 
to and below the centre of the valve. Two other soars 
lie in front of these in parallel alignment. The bottom 
one is oval, and the dorsal one the shape of a crook 
opening towards the antero-ventral comer (fig. 17). 

Summary. 

Fossil Ostracoda suitably treated exhibit the same 
details of shell structure that are evident in recent species. 
A technique of collection, preparation, and examination 
of recent and fossil forms is described. Variations of shell 
structure displayed by these methods are reviewed, 
and an English terminology, derived mostly from terms 
already introduced, is proposed. The genotypes of the 
three well-known genera Cypris, Candona , and Cythere 
are described in detail as examples. 
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II .—New Ourculionidee (Col.) from Uganda. 

By Sir Guv A. K. Marshall. 

The new species described below have nearly all been 
received through the Government Entomologist, Uganda, 
and the types will be deposited in the British Museum. 

Subfamily Otioruhtncbin^s. 

Ischnobrotm rhombifer, sp. n. (Fig. I.) 

Derm pioeous, with dense grey or brownish-grey 
scaling; elytra with a very large sub-rhombic brown 
patch covering most of the disk, the lateral angles extending 
to stria 5 or 6, the angles on the suture reaching the base 
and the top of the declivity ; this rhombus is often very 
indistinct, especially in the and the sides subtending 
the posterior angle are always muoh more distinct than 
the others, being bordered with darker brown and more 
or less sinuous. 

Ann . dc Mag, N. Hiai. Ser. 11. Vol . viii. 3 
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Head unusually narrow, the width across the slightly 
convex eyes being no greater than that of the rostrum 
at the gense, separated from the rostrum by an angulated 
incision, the forehead flat, with a short stria. Rostrum 
much longer than the head, as long as broad, gradually 
widening from the base to the genae ; the dorsal area 
gradually narrowing from base to apex, the part between 


Fi«. 1. 



the scrobes not impressed and not wider (at its narrowest) 
than the apex of the scape. Antennae with the soape 
comparatively short, very stout, gradually widening from 
base to apex, with dense overlapping scales and stout 
subreoumbent setae ; funicle squamose, with joints 1 and 2 
equal, 4-7 subequal, about as long as broad, moniliform. 
Prothorax transverse (11 :14), gently rounded laterally, 
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widest at a Jittle behind the middle, not constricted at 
the apex, feebly arcuate at the base ; the densely squamose 
dorsum with a very shallow median sulcus containing 
a round impression beyond the middle, and on each side 
of it two rounded sublateral depressions, one before and 
the other behind the middle ; the short squamiform set® 
appresscd. Elytra simply ovate, almost similar in the 
two sexes, without any subhumeral callus, the bare 
soutellar callus reduced to a narrow marginal line ex¬ 
tending to stria 2 ; dorsum rather strongly convex longi¬ 
tudinally, highest at about the middle, the rather broad 
stri® with shallow separated punctures but so much 
covered with scaling as to be reduced to a very narrow 
line ; the intervals without elevations, convex, with dense 
overlapping round convex fluted scales and a row of stout 
erect setae, which become short, scale-like and subrecum- 
bent on the basal fourth. Legs piceous (tarsi paler), with 
dense grey or brownish scaling, the two posterior pairs 
of femora with a dark median band. 

Length 4 0-4*5 mm., breadth 2 0-2*2 mm. 

Uoaxda : Valley of Ngusi R., Unyoro, 3000-3400 ft., 
2<3cJ, 3 $$, xi. 1911 (Dr, 8. A, Neave— type); Bugoma 
Forest, Unyoro, 2^, 5 $§?, xii. 1911 (8. A. A\). 

Most nearly allied to I. gedyei Mshl. (J. E. Afr. Ug. 
N. H. Soc. xv. 1940, p. 41, pi. ix, fig. 2), which, apart from 
its different colour-pattern, differs in its broader elytra, 
with distinct subhumeral and subapical ealli, and the 
greater elevation of the alternate intervals. 

Subfamily TjNYRnaYNcmifjB 
Euonychus conorrhinns , sp. n. 

cJ$. Derm black to red-brown, with uniform dense grey 
scaling (typical form); sometimes the pronotum with 
a faint broad light brown median stripe and a narrower 
abbreviated darker stripe on each side in the basal half, 
and the elytra with some short brown lines in the striae. 

Head continuous with the rostrum, with a fine median 
stria extending right up to the vertex ; eyes convex, 
projecting laterally beyond the temples. Rostrum a little 
shorter tuan the pronotum (7 : 8), slightly curved, about 
as broad at the base as the wide forehead, rapidly 

3* 
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narrowing to the middle and more gradually in the apical 
half; dorsum almost flat, shallowly depressed, the margins 
abruptly angulate, converging in front more rapidly than 
do the sides of the rostrum so that they extend on to the 
disk as oblique carinae to a little beyond the antennae, the 
deep median stria normally quite hidden by scaling and 
terminating basally in a fovea ; the lateral areas with 
rather sparse scaling which is frequently abraded, the 
median part bearing variable subconfluent punctures ; 
submentum abnormally developed, being produced for¬ 
wards and bent so as to overhang the buccal cavity, its 
apical margin broadly truncate and partly concealing the 
small immersed mentum. Antenna* red-brown; scape 
very stout, rapidly widening from base to apex, reaching 
to about the middle of the eye ; joint 1 of the funicle 
nearly as long as 2*4-3 -f-4. Prothorax transverse (2 : 3), 
rounded laterally, broadest well behind the middle, with¬ 
out any apical constriction, strongly arcuate at the base, 
which is nearly twice as broad as the feebly arcuate apex ; 
the dorsum gently convex longitudinally, strongly convex 
transversely, smooth, with a median stria which does not 
reach the apex and is partly concealed by the dense scaling; 
the very short scale-like setae subrecumbent. Elytra 
broad, subrotund, widest at the middle, feebly constrioted 
at the base, which is broadly sinuate ; the dorsum almost 
flat in the basal half in much more convex in V, steeply 
declivous behind ; the shallow stria? partly covered by 
scaling with the bare round isolated punctures showing 
through it; the intervals broad, almost flat, with an 
irregular row of short scale-like recumbent white setae. 
Legs pieeous, with dense grey scales, the tarsi red-brown ; 
front tibiae with a row of three or four stout sharp spinose 
teeth on the lower edge and one or two smaller ones on 
the middle pair. 

Length 3*3-4*5 mm., breadth 2*0-2* 5 mm. 

Uoahda : Madi, 4 v. 1027 (Dr. 0 . D . H . Carpenter ), 
E. Lake Albert, 5 6 $$, xi. 1021 (0. D. H. C.). 

The two previously-described species of the genus, 
sulcirostris Mshl. 1008, and bivittatm Mshl. 1023, both diff er 
inter alia in the following characters : the front margin 
of the submentum is not produced but deeply sinuate, 
leaving the mentum fully exposed; eyes flat; front 
tibiae without teeth. 
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Subfamily Cleoninm, 

Lixus silvestris , sp. n. 

(f?. Derm black, with almost uniform fine grey pubes¬ 
cence dusted with yellowish or brownish powder; pro¬ 
thorax with a lateral whitish stripe which is broadest in 
middle, narrowing to base and aj>ex and enclosing usually 
two larger and some smaller bare granules; elytra with¬ 
out any pattern, but usually with an elongate whitish 
mark about the middle of the lateral margin. 

Head opaque, finely shagrcened, without distinct 
punctures on the vertex, with a depression immediately 
adjoining the eye, the area behind it with strong oblique 
striation. Rostrum of $ stout (broader than a front 
femur), cylindrical, only slightly curved, the dorsal out¬ 
line continuous with that of the forehead, with a very 
shallow oblique impression on each side at the base, 
finely and closely punctate dorsally, the punctures stronger 
and more or less confluent laterally in front of the eye ; 
rostrum of r ( less stout, the dorsal outline flattened or 
feebly sinuate in the basal half, so that the apical part 
appears very slightly bent at t he insertion of the antennae, 
the lateral punctures finer and not confluent. Antennas 
with joint 2 of the funicle longer than 1. Prothorax 
transverse (7 : 10), widest at the base, narrowing with 
a slight curve to the deep collar-like apical constriction, 
the post-ocular lobes short and broadly rounded, the 
base deeply bisinuate ; dorsum obliquely and more or 
less rugosely striolate on each side, the intervals broken 
into numerous small granules especially on the sides and 
basal half, with a very fine median carina (often obsolete) 
running into the deep antoseutellar impression and a very 
shallow sublateral depression on each side behind the 
middle; the pubescence underlying the lateral white 
stripe very short, shorter than the postocular vibrissae. 
Elytra much broader at the obtusely prominent shoulders 
than the prothorax, with a very slight basal constriction, 
the usual basal depressions distinct, the suture gibbous 
near the base, the subapical depression deep ; the very 
shallow striae with fine isolated punctures, the intervals 
flat, with very fine dense punctulation, becoming trans¬ 
versely rugulose at the base, the elevation at the base of 
interval 3 prominent and granular. Legs with fairly 
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dense pubescence, posterior pairs of femora with a denser 
band ; front femora with a fairly strong tooth, that on 
the posterior pairs rudimentary. 

Length 15-0-18-5 mm., breadth 5-0- 7*0 mm. 

Uganda : Mbale-Kumi Road, S. of Lake Salisbury, 
3700 ft., 1 $, viii. 1911 (Dr. 8. A. Aleave ); Koki Country, 
S.W. Buddu, 1 x. J91J (8. A. A\); Entebbe 3<JcJ, 
4 L’V, x. 1911, ii.-vi. 1912, i. 1913 (('. (\ Gawky , Dr. C. A . 
Wiggins) ; N. of Lake Jsolt, 3700 ft., 3 <Jq vi. 1912 
(8. A.A T . —type); Toro, Kijima, J y, on tea, ix. 1936 
(H. Hargreaves). 

Kenya : Yala R., S. edge of Kakumga Forest, 4800- 
6300 ft.. 1 <f, 6 yy, v. 1911 (8. A. N.); Maramas (list., 
Ilala, 14 miles E. of Muniias, 3 <$<$. v. 1911 (*S\ ^4. ^.) ; 
Kitale, 1 y, vii. 1932 (Dr. V. G. L. van 8onieren). 

The nearest ally to this species is L. earner U 7 tus Klb., 
which lias the elytra distinctly narrower at the shoulders, 
these being much more oblique ; the pubescence under¬ 
lying the lateral stripe on the prothorax is much longer, 
being longer than the post ocular vibrissa?; there is no 
sulcus adjoining the hind margin of the eye ; the front 
tibia* are more curved; and the dorsal outline of the 
rostrum in the y forms a continuous curve with the 
forehead. 


Subfamily Apiontnac. 

Apion tayloriy sp. n. 

<jy. Derm uniformly testaceous, with markings formed 
o narrow white scales ; pro thorax with sj>arse setiform 
white scales and two indefinite discal stripes formed by 
slightly broader and denser scales ; elytra with similar 
white scales on the intervals, but the basal half of intervals 
1-4 with pale yellow seta?, except for an oblong post- 
scutellar patch of white scales on 1-3 ; underside of A with 
narrow white scales whioh are broader and much denser 
at the sides of the sternum and venter ; in 9 most of the 
Boales m the middle of the metastemum and venter become 
setiiorm. 

Head nearly as long as broad, finely shagreened, with 
sparse white scales above and a fringe of scales below the 

6 j> m 8e . xe8 > t ^ le beneath being muoh denser 
m (J and forming an erect fringe across the gula; eyes 
not very convex, projecting only slightly beyond the 
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temples. Rostrum of as long as head and pronotura, 
gently curved, very gradually narrowing from base to 
apex, with shallow confluent punctation and sparse 
setiform scales from base to three-fourths; rostrum of 
9 nearly half as long again, with sparse scales only as far 
as the antennae, the apical portion with fine shallow 
punctation and a smooth median line. Antennae pale 
testaceous, inserted in J at a distance from the base less 
than the length of an eye. the distal joints of the funicle 
moniliform ; antenna* of V much longer and more slender 
inserted further from the base than the length of an eye, 
the distal joints longer than broad. Prothorax about as 
long as broad, with the sides gently rounded in the middle, 
sinuate near the aj>ex and more shallowly at the base, 
widest behind the middle ; dorsum convex longitudinally, 
highest a little behind the middle, shagreened, with 
isolated squamigerous punctures and a deep elongate 
fovea near the base. Scut ell um ovate, shagreened, bare. 
Elytra ovate, obtusely rounded at the shoulders, with the 
humeral callus distinct, gently rounded laterally, widest 
at the middle ; dorsum not very convex longitudinally, 
highest at the middle, the broad deep striae containing 
deep separated punctures and a row of setae which are 
short, yellow and inconspicuous on the disk and longer 
and white elsewhere, striae 1 and 2 not deeper at the apex ; 
intervals not wider than the striae, rugulose, with two or 
three irregular rows of scales or setae. Legs pale testaceous, 
with sparse white setae, the claws black ; hind femora 
not reaching the apex of the elytra; no sexual dimor¬ 
phism. 

Length 2 0-2 2 mm., breadth 1(M*1 mm. 

Uganpa : Hoima Road, 2 dtf, 4 ?$, viii, 1935 ( T . H . C. 
Taylor ). 

Most nearly allied to A. rufotestacaum Wagn., which is 
red-brown with the suture of the elytra, and usually the 
lower surfaoe, blackish ; the rostrum is straighter and the 
forehead distinctly striolate ; the intervals on the elytra 
are broader than the much shallower striae and more 
convex. 

Piezotrachdus abuiilonis , sp. n. (Fig. 2.) 

<J$. Black, moderately shiny, bare. 

Head nearly twice as broad as long, shagreened dorsally, 
coarsely rugulose laterally and beneath ; forehead flat, 
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without furrows; eyes not projecting laterally beyond 
the very short temples (of. fronio Wagn., Mem, Roc. Ent. 
Belg. xvi. 1908, p.l vi. f. 5). Rostrum shorter than the 
head and pronotum, stout, moderately curved, parallel- 
aided from the base to the antenna* (this space being 
greater than the length of an eye), then very slightly and 
gradually narrowed to the apex, rather coarsely punctate 
throughout except for a broad impunetate median area 
on the basal half, with a shallow lateral sulcus from the 
eyo to the antenna ; rostrum of ? as long as the head and 
pronotum, much more slender, with finer punctures, the 
lateral sulcus obsolete. Antonnw pioeous, with the scape 
a little longer than joint 1 of the fumcle, which is about 
as long as 2 » 3 but much thicker. 5-7 about as long as 


Fig. 2. 



broad. Prothomx as long as broad, widest at the base and 
narrowing anteriorly, with a rather deep constriction 
near the apex, which is broader than the head, truncate 
at the base ; dorsum rather strongly convex longitudinally, 
highest behind the middle, shagreened, with rather coarse 
shallow punctures on the apical third and with very fine 
sparse ones behind, the sub-basal median fovea round and 
deep, the apical area behind the eyes not striolate. Scvtel - 
him ovate, rugulose, somewhat elevated in ?, but not in . 
Elytra ovate, broader in $, wider at the shoulders than 
the prothorax, the humeral callus more prominent in $ 
than in rounded laterally, widest at the middle ; dorsum 
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rather strongly convex longitudinally, with deep striae 
containing shallow catenulate punctures, the intervale 
slightly convex, 2~3 times as wide as the striae. Legs 
rather short and stout, the tarsal claws with a small 
basal tooth. 

Length 1'5—1*0 mm., breadth 0*7 mm. 

Uganda: Kampala, 2 < $ ( $ t 5 99> in seed-capsules of 
Abutilon ivdicnm , iii. 1928 (H. Hargreaves). 

Most nearly allied to P. fronto Wagn., of which only 
the £ is known, the two original specimens being before 
me. They differ from the new species in having the 
rostrum rather shorter and more curved : the prothorax 
is narrower and longer than broad, the sub-basal fovea 
is shallower and more distant from the base and there is 
a second shallower fovea in front of it l>eyond the middle, 
the two being joined by a very faint stria, and the apical 
area behind the eyes is strongly obliquely striolate ; the 
elytra are broader at the shoulders, with the callus more 
evident; the two basal joints of the tarsi are not equal 
(as Wagner says), the first being the longer, though it is 
notably shorter than in allied species ; the scutellum not 
elevated. 

Subfamily CnrPTonRUYNcnrffi.G. 

Mecistowrus KneicoUis , sp. n. 

Derm black, with dense light brown and blackish 
scaling ; prothorax with dense light brown scaling beneath, 
the dorsum black, with a conspicuous complete pale 
median line, a small indefinite pale spot close on each 
side of it at the middle, and a very indefinite sublateral 
brown stripe (sometimes obsolescent); elytra light brown 
with a black spot at the base of intervals 4 and 5 and 
another on 2 and 3 at one-third from the base, a rather 
oblique broad macular black band at about the middle 
extending from stria 1 to the lateral margin, and some 
irregular black parkings on the posterior declivity; 
underside with uniform light brown scaling, but ventrites 
3 and 4 bare except at the margins. 

Head with the vertex bare and strongly reticulately 
punctate, the anterior part with the punctures hidden 
by dense fawn scaling enclosing two large ovate dark 
patches ; frontal fovea deep, elongate. Rostrum strongly 
punctate and tricarinate from the base to the antennas 



42 


Sir Guy A. K. Marshall on 

in <3* the punctures and carina restricted to the base in 
Antenna inserted at (c?) or behind (?) the middle of the 
rostrum, red-brown ; funicle densely pubescent, joint 2 
much longer than 1, the rest becoming progressively 
shorter, ail longer than broad. Prothorax as long as 
broad, subconical, gently rounded laterally, widest at the 
distinctly bisinuate base, shallowly constricted at the 
apex ; dorsum almost flat longitudinally, with very deep 
large close punctures and no median carina. Scvtellum 
slightly transverse, trapezoidal, convex, bare. Elytra 
ovate, distinctly wider at the shoulders than the pro¬ 
thorax, trisinuate at the base with the basal angles pro¬ 
jecting slightly forwards, produced downwards at the 
apex, with a deep lateral subapical constriction and pro¬ 
minent obtuse posterior calli; the shallow stri® with very 
deep separated punctures which are not obscured by 
scaling, the intervals broader than the punctures and 
with a row of short peg-like subrecumbent set®. Ltga 
rather slender, with dense fawn scaling, femora with a. 
dark submedian dorsal patch, tibi® with a blackish band 
near the base ; tooth on front femora very small and 
obtuse, that on hind pair larger, sharp and triangular ; 
tibi® not narrowing from the middle to the apex, hind 
pair sinuate basally beneath. 

Length 9*2-11M) mm., breadth 4-5 mm. 

Uganda : Mabira, 1 9, iii. 1913 (C. C . Qawdey) ; En¬ 
tebbe, C 1 9, iii.-iv. 19J4 (C. (\ G.-type). 

Most nearly allied to M. apicalis Fst. (1898), from 
Cameroons, which is quite similar in general facies but 
has the prothorax transverse and more abruptly narrowed 
at the apex, with much smaller and more distant punc¬ 
tures ; the elytra also have a conspicuous heart-shaped 
pale patch at the apex, its anterior margin being separately 
arcuate on each elytron. 


Subfamily Zyoopinjb. 

Mecopus carpenteri , sp. n. 

jS 9* Derm black, with rather dense scaling ; prothorax 
with brown scales dorsally, turning to grey on the pleur®, 
and the following oohreous markings: a transverse 
subelliptioal patch lying in the apical depression, and a 
basal band which is produced forwards into three broad 
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stripes (median and sublateral), the middle one being 
usually paler; soutellum conspicuously white; elytra 
with brown scaling, variegated laterally with rows of 
single grey scales, the basal margin very indefinitely 
ochreous, and with sub-basal, median and subapical 
common ill-defined ochreous bands which are deepest 
at the suture and more or less narrowed to stria 4 ; 
sternum with dense broad whitish or yellowish-white 
scales, except for a large subquadrate patch of dark brown 
on the basal half of the metepisterna (reduced in one 9 
to a narrow basal band), the scales in the middle of the 
metasternura much narrower and sharply acuminate; 
venter with scaling like the sternum, but in there is 
a large bare patch in the middle of ventrites 1 and 5, 
whereas in $ the scales in the middle of ventrites 1 and 2 
are only somewhat smaller than the lateral ones and 
hardly contiguous. 

Rostrum of shorter than a front tibia, moderately 
curved, gradually narrowing from base to antennae (at 
about one-fourth from apex), thence widening rapidly 
to the apex, opaque, reticulately punctate, with an 
impunctate median line on the apical part and a narrow 
undulant lateral carina on the posterior part; rostrum of 
9 only two-thirds as long, rather more strongly curved, 
with the antenna) at one-third from apex. Antevnm red- 
brown to blackish ; funicle with the two basal joints 
elongate and equal, 3- 0 subequal and longer than broad, 
7 as long as the three preceding joints. Proihorax trans¬ 
verse (5 : 7), parallel-sided for about four-fifths from base, 
then very abruptly and deeply constricted at apex in 
(not quite so deeply as in talanthoides Hllr.), much less 
strongly constricted in 9* the constriction continued 
broadly across the dorsum, which is convex longitudinally 
and highest behind the middle, the punctures oonoealed 
by the dense scaling. Scutettum oblong, longer than broad. 
Elytra subtriangular, not wider than the prothorax, 
separately rounded at the apex, each with a very short 
sutural rauoro, with a shallow transverse depression on 
each side of the base and a oommon subquadrate post- 
scutellar one ; the punctures in the striae distinct laterally 
but almost concealed by scaling on the disk ; interval 1 
somewhat elevated and closely denticulate on the posterior 
half, interval 3 with three to five backwardly-directed 
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spine-like setigerous tubercles on the posterior half and 
5 with three or four similar ones, the remaining intervals 
with a spaced row of very small flat granules bearing a 
broad grey scale. Legs shallowly reticulate, rather thinly 
clothed with setiform white scales, which are denser on 
the dorsal edge of the hind tibiae and especially on the 
upper surface of the hind tarsi ; femoral tooth small and 
spine-like ; middle tibia* of £ not exceeding the apex 
of the elytra and the front tarsi with a fringe of long 
curled hairs. Sternum with the prosternal spines of £ 
reduced to small shiny tubercles. 

Length 6-5-70 mm., breadth 2-0-2 0 mm. 

Uoanjm : W. Busoga, 6 <$<$, 5 92, iv. 1920 (Dr. 0, D. H. 
Carpenter— type); Jinja, 4 6 W, xii. 1928, x. 1930, 

vii. 1931 (Dr. V. (}. L. van Somcren). 

This species may be recognised from all its African 
congeners by the transverse ochreous band near the front 
margin of its pronotum. In general facies and in the 
pattern of the elytra the nearest ally is talanthoides Hill., 
the cJ of which can be distinguished by its elongate middle 
femora, and by the complete absence of any tubercles on the 
prosternum and of the fringe on the front tarsi; while 
the 9 differs in the extensive black markings on the under¬ 
side and the absence of the row of grey scales on the 
lateral intervals of the elytra. 


Subfamily Bamdinm. 

Baris caviceps , sp, n. (Fig. 3.) 

<??• Derm red-brown, bare, opaque, pronotum and 
sternum often darker and sometimes also the sutural area 
of elytra. 

Head shagreened, with small shallow punctures, the 
forehead with a large deep subcordiform excavation. 
Rostrum of $ rather stout, longer than the pronotum 
(11: 8), strongly and regularly curved, com pressed laterally 
in the basal half, narrowing somewhat dorso-ventrally 
from the antennae to the apex, opaque, with very shallow 
coarse confluent punctures throughout, without any 
carinaa or setae, and with a small tooth on each side of the 
apex on the underside ; rostrum of 9 a little longer, more 
slender, no deeper dorso-ventrally near the base than in 
the apical half, rather shiny dorsally and with very fine 
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scattered punctures, without any apical teeth. Antennm 
inserted beyond the middle of the rostrum in and a 
little behind it in $, red-brown ; funicle with joint 1 as 
long as 2+3+4, 5-7 transverse, widening distally, 7 dis¬ 
tinct from the club. Prothorax of $ widest behind the 
middle, rather rapidly narrowed at five-eighths from base 
to the collar-like apical constriction, this narrowing much 
less abrupt in V ; dorsum slightly convex longitudinally, 
highest at a little beyond the middle, shagreened, with 
strong close punctures, which are subconfluent in oblique 


Fig. :t. 



curved lines, with a narrow impunctate median line ; 
the punctures on the pleura? larger and deeper. Scutellum 
small, transverse, with a shallow median impression. 
Elytra narrowly ovate, only slightly wider than the pro¬ 
thorax, with the shoulders obliquely rounded, parallel - 
sided to one-third from the base, markedly dehisoent and 
separately rounded at the apex, with a very shallow trans¬ 
verse depression at the base of each elytron, the posterior 
calli obsolescent; the deep narrow stria? containing small 
separated punctures, both becoming wider towards the 
base; the intervals broad, flat, finely shagreened, with 
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a single row of large shallow transverse punctures which 
rapidly become obsolescent posteriorly, intervals 3 and 9 
uniting to form a short raised costa at the apex. Legs 
red-hrown, with coarse shallow subconfluent punctures, 
without any scales or setse; tarsal claws very small, 
closely approximated. Sternum with a shallow median 
furrow on the front part of the prosternuin. 

Length 3*0-3*5 mm., breadth 1*3-1*4 mm. 

Ugakda : Kampala, 5 (J<J, 1 y, on leaves of Im/tatiens , 
viii. 1933 ( H . Hargreaves—type) ; Western Ankole, 4500- 
5000 ft., 1 J, x. 1911 (Dr. S. A. Neave ). 

This species can be easily recognised by the deep ex¬ 
cavation on the forehead. 

Athesapeuta mricolor , sp. n. 

Derm black, except the elytra which are red-brown 
with a black sutural stripe that extends only to stria 1 
near the base, but widens behind to stria 2 or 3 ; pro¬ 
thorax with a broad bare lanceolate median stripe, the 
lateral areas with dense orange scaling containing a bare 
spot of variable size and shape ; elytra with dense orange 
to pale yellow scaling forming stripes on intervals 3 and 5 
and the lateral margins as far as stria 8, and also covering 
the bases of intervals 2, 4 and 6 ; these scales are rather 
easily abraded and it is probable that they sometimes 
cover the whole surface ; underside with dense orange 
to yellow scales laterally, the propleurae with a bare 
black patch, the median area of the metasternum and 
venter with much smaller isolated scales. In many 
individuals the upper surface is entirely devoid of 
scales, the underside being clothed throughout with 
small isolated whitish scales; these are again divided 
into two forms : (a) with the elytra red-brown with a 
black sutural stripe (just as in the typical form), and 
(b) with the elytra entirely black. 

Head opaque, bare, with minute isolated punctures, 
separated from the rostrum by a deep incision. Rostrum 
of <J a little longer than the pronotum (6 : 5), strongly and 
regularly curved, cylindrical from the base to the antennae, 
which are inserted at one-third from the apex in both sexes, 
somewhat widened and flattened at the apex, not com¬ 
pressed at the base, bare, with sparse minute punctures 
dorsally and strong dense punctures laterally, with a few 
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scales in front of the eyes ; rostrum of 9 very similar, but 
rather more slender, much narrower dorso-ventrally in 
the apical part, and with the punctures almost obsolete. 
Antennm black ; funicle with stiff yellow setae, which are 
dense on joint 1, widening distally, joints 5-7 transverse. 
Prothorax transverse (4 : 5), widest at the base, gradually 
narrowing to the middle with the sides straight, then 
curving inwards to the broad apical constriction, the base 
shallowly bisinuate, twice as broad as the apex ; dorsum 
with small punctures which are separated by at least 
their own diameter on the disk, but much denser laterally, 
with a smooth median line which is broad on the basal 
half and much narrower in front; the pleurae with much 
larger punctures. Scutellum transverse, bare, shiny, 
irapunctate. Elytra elongate, a little wider at the shoulders 
than the prothorax, parallel-sided to beyond the middle, 
jointly subtruncate at the apex ; the striae deep, with 
very shallow spaced punctures, the intervals broad, 
punctate, the punctures being more numerous on intervals 
3 and 5. />## with dense orange or yellow scales; 

posterior pairs of femora in with a dense fringe of long 
suberect seta?; tibia© of $ with a short sharp subapical 
tooth near the mucro, tibiee of without this tooth, but 
the front pair with a long sharp oblique tooth at about the 
middle. 

Length 5 5-7 0 ram., breadth 2*0-2'H mm. 

Uganda: Madi, 13^, 7$?, v. 1927 ( Dr . 0 . D . H . 
Carpenter). 

Of this series 4 and 1 9 have the same dermal colour¬ 
ing as the typical form, but without any of the broad 
orange or yellow scales ; this can hardly be due to mere 
abrasion, because at the base of the pronotum and at the 
base and apex of the elytra there are some narrow 
whitish scales of a different type, while on the lower 
surface every puncture oontains a small narrow isolated 
whitish scale, quite unlike the clothing of the typical form. 
This form may be known as var. eubcalva , nov. 

Another form (3 <&J, 1 9) resembles var. subcalva except 
that the elytra are entirely black, though the apical and 
part of the lateral margins may be reddish (var. atronud a, 
nov.). 

Dr. Carpenter took one pair in copula , of which the 
male was of the typical squamose form and the female 
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was an atronuda. The difference in the scaling may 
possibly be due to the failure of the scales to develop, 
though the insects are fully mature in all other respects ; 
and this further suggests that the species may be in process 
of losing its scales. 

The nearest ally is Titanobasis semirubra Hust., from 
Angola, which must be transferred to the genus Athesa- 
peuta. ft is a much narrower insect, with the elytra not 
wider than the prothorax and the apices separately 
rounded, the pygidium being much more prominent; 
and the front tibiae of the male bear two teeth instead 
of one. 


III.—A few new Species of the Oenv-s Onthophagus 
(Coleoptera, Copridae) from New Guinea and Japan 
Island. By Gilbert J. Arrow, British Museum 
(Natural History). 

The insects here described were taken by Miss L. E. 
Cheesman during her collecting expeditions in 1933-4 
and 1938-9. 

The great genus Onthophagus is almost world-wide, 
although generally absent from oceanic islands. With the 
exception of a single Australian s)>ecies found in New 
Zealand, and two doubtful or perhaps introduced species 
recorded from Tahiti and Woodlark Island, New Guinea 
and Australia form the limit of its range eastwards. 
In Australia the species are numerous, but few had been 
found in New Guinea until recent years. Fifty-three 
were enumerated by Gillet in 1930 (Nova Guinea, vol. xv.), 
nearly half of which were previously unknown. A few 
are common to Australia and New Guinea. Only one 
species has been hitherto known from Japen Island 
(usually, but inoorrectly, called Jobi I.), but two others 
are here described. 

Four or five of the new forms belong to the papwnsis 
group, which is very characteristic of the Papuan fauna. 
Several of its members were found by Miss Cheesman 
in large numbers. The males have the middle of the 
clypeal margin produced into a reflexed process, and 
a horizontal thoracic process, springing from the middle 
of the pronotum, is either present or represented by 
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a transverse ridge, except in O, bufulus. O. platalea 
shows both processes at their highest development. 
0, minotaurusy which I have also included in this group 
in the accompanying tabulation, is perhaps not really 
a member of it. The male has a process arising from the 
clypeal margin and a pair of dorsal processes, but the 
clypeal process seems to have actually been formed from 
the ridge representing the frontal suture. This, by a very 
remarkable adjustment, has been pushed forward, so that 
in the middle it meets the clypeal margin. In O, mayeri 
Har., one of the three species found by Miss Cheesman 
in Japen Island, the frontal carina, whioh also bears 
a median process, has moved forward in the same way 
but without reaching the clypeal margin. 

Papuan species of this enormous genus, now numbering 
nearly sixty, will no doubt eventually prove to be much 
more numerous. 

The following key will assist in the identification of the 
new species belonging to the papuensis group :— 


1 (14). Upper surface not rugose. 

2 (5). Upper surface entirely shining. 

3 (4). Head and thorax bright coppery-rod 

(<?, head and thorax with long horns).. 

4 (3). Entirely black (<$, head with short process). 

5 (2). Upper surface not entirely shining. 

8 (9). Pronotum densely punctured. 

7 (8). Elytra densely punctured (<$, clypeal 

prooess and front tibia very broad). .. . 

8 (7). Elytra not densely punctured (d, pro- 

notuin bituborculate in front). 

9 (6). Pronotum not densely punctured. 

10(11). Elytral striae strongly punctured (<J, clypeal 

process not broad). 

11 (10). Elytral striie very finely punctured. 

12 (13). Sides of the pronotum not pale-margined 

(<J, front tibia slender) . 

13 (12). Sides of the pronotum pale-margined 

($, thorax with horizontal prooess) ... 

14 (1). Upper surfaoe coarselv rugose (<$, thorax 

with two horizontal processes) . 


platalea, sp. n. 
papuensiH Har. 

latenasutus, sp. n. 
bufulus, sp. n. 

parryi Har. 

cheesmanx, sp. n. 
signifer Har. 
minotaurus, sp. n. 


Onthophagus platalea , sp. n. 

Liete metallioo-fulgens, clytris rufo-brunneis cxceptis, capita 
et pronoto igneo-cupreis, corpora subtus cum pedibus 
cupreo-viridibus; ovalis, modice oonvexus, capita leevis- 
simo, baud oarinato, lateribus rotundatis, clypeo produoto ; 
pronoto lam, vix perspicue punctato, marginibus rotundatis 
angulii anticis obtusis ; elytris lsevibus, striis distincte sat 

Ann, <t> Mag, N, Hist, Ser. 11. Vol, viii. 4 
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remote punctatis, intervallis vix convexis, paree et minute 
punot&tis ; pygidio minute sat parco punctata, corpore 
subtus lfBvi, lateribus flavosetosis ; 

capite antice cornu gracili arouato pronotoque cornu 
horizontal! Jongo armatis ; tibia antioa modice elongata. 
Long, (comubus except is) 7 mm. ; lat. max. 4*5 mm. 

N.W. New Gt t inea : Japen I., 3 miles from mouth 
of R. Manai-Undei, 500 ft. (Miss L. E. Cheesman, October). 

I have seen only a single male of this beautiful species. 
It is a notable exception to the generally observed prin¬ 
ciple in homed beetles that the degree of development 
of the horns depends upon the size of the insect. Although 
not larger than its nearest known allies, it bears slender 
horns of remarkable length upon both head and thorax. 
It is smaller than 0. nasicus Gillet, to which it is evidently 
related, and which is almost black and not shining. The 
surface of O. platalea is extremely smooth and shining, 
the head and pronotum fiery red or golden-green, and the 
elytra chestnut-brown. The head is not very broad, 
rounded at the sides, almost entirely smooth and without 
sutures or ridges. The pronotum, like the head, is almost 
smooth, the punctures very scanty and minute, although 
a little more distinct at the sides. The front angles are 
very blunt and the base gently rounded. The elytral 
intervals are almost smooth, and the striae contain not very 
numerous but rather distinct punctures. The pygidium 
is scantily and unevenly punctured. 

The front margin of the olypeus of the male bears 
a long slender horn, curving upward and forward, and 
gradually widening a little towards the end. The pro¬ 
notum also bears a slender process extending horizontally 
from above and behind the front margin and slightly 
dilated at the end. The front tibia is curved, a little 
elongated and armed with four sharp external teeth. 

Onthophagus latenasutus, sp. n. 

Niger, subnitidus, capite, corpore subtus pedibusque rufo- 
piceis, pronoto et elytris crebre minutissime setosis, setis 
erectis pallidis ; late ovalis, eonvexus, pronoto et elytris 
crebre sat minute punctatis, pronoti lateribus rcgulariter 
arcuatis, angulis anticis obtusis ; elytris leviter striatis, 
intervallis planis, setosis ; pygidio sotoao ; pedibus robus- 
tis; <J, capite nitido, lato, lateribus paulo reflexis, rotun- 
datis, clypeo antice late lobata, reflexo, pronoti dimidio 
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antioo modio excavate vel planato, excavationis margine 
postico medio subdentato ; 

S', capitc crebre punctato, antice attenuato, acute bidentato. 
Long. 6-5 -10 mm. ; lat. max. 4-5 mm. 

Eastern New Guinea : Kokoda, 1200 ft. (Mias L. E. 
Cheesman , September), Sattelberg. 

Numerous specimens of this species were taken. It is 
closely related to 0. papuensis and parryi of Harold, 
and of almost the same size. It differs from both in its 
olose puncturation and the numerous, though not con¬ 
spicuous, minute scales clothing the pronotum and elytra. 
The elytral striae are indicated by denuded bands between 
the setae. 

In the male the erect clypeal process is much broader 
than in the other species of this group, and the front 
tibiae are not elongate but broader than those of the female, 
with short and very sharp teeth. The anterior part of 
the pronotum, except in dwarfed specimens, is flattened 
or slightly hollowed, and the hind margin of this area 
bears a small tooth in the middle. 

Onthophagus bufulus, sp. n. 

Niger, capite, corpore subtus pedibusque rufesccntibus, 
capite nitido, antice vix, postico fort iter punctato, pronoto 
et clytris opacis, illo crebre aoqualiter sat fortiter punctato, 
elytris minutiaaime ooriaceis, ifcvissime striatis, striis 
minute punotatis; 

<J, capite lato, haud carinato, clypeo antice angustato, marginis 
antici medio sat longe producto, reflexo ; pronoto pone 
margincm anticum bituborcuiato, tuberculis sat approxi¬ 
mate ; tibiis anticis modioo elongatis, extus quadridentatis. 
Long. 5 mm.; lat. max. 3*5 mm. 

Eastern New Guinea : Mafulu, 4000 ft. (Mm L . E. 
Chmrnan, January). 

I have seen only a single male specimen. It is of 
similar size and shape to 0 . cheesmanse , but slightly 
larger, with darker legs, and entirely dull black above, 
with the exception of the head, which is shining but rather 
more strongly punctured upon the posterior part than 
in other males of the group. It is broader behind than 
that of O. cheesmanes and the front margin is produced 
upwards abruptly as a nasal horn longer than the similar 
process in the males of 0. cheexmamc and laienasutus. 

4* 
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In the type-specimen it is about twice as long as it is 
wide. The pronotum is closely punctured and without 
the flattened anterior area found in other males of this 
groups or the ridge limiting the area behind. This is 
represented in 0 . bufulu* only by a pair of small tubercles 
a little above and behind the anterior margin and not far 
apart. The elytra arc microscopically coriaceous, with 
very fine and feebly-impressed stria' hearing minute 
widely-spaced punctures. The front tibiae of the male 
are rather slender. 

The female will no doubt be found to have the clypeus 
bidentate, as in the related species. 

Onthophagus cheesmansp , sp. n. 

Niger, parum nitidus, elytrorum hasi et apice plerumque 
minute ferruginpo-maoulatis, pedibus rufo-brunneis femori* 
busque 4 posterioribus flaviH; breviter ovatus, modice 
convexus, capite et pronoto nitidis, sequaliter haud crebre 
punotatis, capite piano, haud earinato ; elytris opacis, 
leviter striatis, sir i is parcc punctatis, interstitiis vix convoxis, 
parce et minute punctatis ; pygidio sicut abdomine flavo- 
variegato, opaoo, minute ot sparse setuloso ; tibiis anticis 
4-dentatis; 

cJ, capite antice producto, breviter haud late recurvato- 
cornuto, pronoto convexo, hAud antice deplanato, carina 
brevi tranaversa, subti liter arcuata, pone marginem anticum 
instructa, tibia antiea elongata ; 

9, capite antice producto, acute bidentato. 

Long. 4*5-5 mm. ; lat. max. 3 mm. 

Eastern New Guinea : Kokoda, 1300 ft. (Miss L . E . 
Cheesman , September). 

Fairly numerous specimens of this species were found. 
It is black, with pale legs, the middle and hind femora 
very pale yellow, and the elytra decorated with minute 
yellow spots near the bases of the 2nd and 4th and the 
extremities of the 2nd, 4th and 6th intervals. The spots 
are sometimes wanting. The pygidium and abdomen 
are also yellow-spotted. It is a rather short and broad 
insect, the head and pronotum are shining and evenly 
but not closely punctured, the elytra dull, with minute 
scattered punctures on the intervals, and distinot but fine 
and rather sparse punctures in the striae. 
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In the male the clypeal margin is produced as a short 
but not broad recurved process. The pronotum has 
neither process nor dorsal flattening, but there is a short 
transverse ridge just behind the front margin. 

Onthophagus minotaurus , sp. n. 

Niger, d&va antennali solum fulva ; late ovaiis, supra rugosus ; 
oculis desuper visis minutis; pronoto medio sulcato, 
angulis anticis plus minusve productis ; elytris late sulcatis, 
striis obsoletis, intervallis convexisaimis, rugosis ; pygidio 
rugoso; 

<?, capite elongato, postioe lajvi, antioe punctato, lato, margine 
arcuato, medio cornu ereeto brevi armato, angulis Jateralibus 
acutis, recurvatis ; pronoto cornu bus duobus horizontalibus 
parallelis supra armato, angulis anticis acute productis ; 
tibiis anticis elongatis ; 

9, clypeo rugoso, produeto, carina frontali arcuata instructo, 
pronoto pone marginem anticuin tuberculis 4 transverse 
positis armato. 

Long. 13*5-14*5 mm. ; lat. max. 8-5-9*5 mm. 

Eastern New Guinea : Kokoda, 1200 ft. (Miss L . E . 
Cheesman , October), Sattelberg. 

Besides the male type from Kokoda, the British Museum 
collection contains a female from Sattelberg, reoeived 
from the late Prof. Hauser. Although the structure of the 
head is remarkably different in the two sexes, that of the 
male being highly peculiar, their specific identity cannot 
be doubted. 

The species is very aberrant in the sculpture of the 
elytra, of which the striae are almost lost, although partly 
traceable in the broad, finely shagreened and opaque 
grooves, of which the intervals are very convex, slightly 
shining and coarsely rugose. The pronotum is also 
ooarsely rugose and has a rather deep median groove 
in both sexes. The front angles are rather acute in the 
female, strongly produoed but more blunted in the male. 
The olypeus of the female is produced in front but scarcely 
bidentate, that of the male extremely abbreviated, the 
frontal carina, which bears in the middle a short erect 
horn, being stretched forward elliptically, so that the 
horn rests upon the front margin, which is strongly 
rounded. The lateral angles formed by the junction of the 
olypeus and genes are acute and curve upwards, and the 
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head is contracted and elongate behind. The pronotum 
is very convex, and bears in the male a pair of 
horizontal horns, which are parallel and arise a little 
before the middle, curving slightly downwards. They 
are represented in the female by rudimentary processes 
and there are also two outer tubercles placed in line with 
these. The front tibiae bear four lateral teeth, and those 
of the male are rather long. 

Onthophagus tarsius , sp. n. 

Niger, modice nitidus, pronoti latcribus perpaulo metallicis ; 
late ovatus, convexus, ooulis desuper visis permagnis, 
pronoto paroo et minute punetato, angulis anticia vix 
products ; elytris subopaeis, striatis, striia distinct© punc- 
tatis, intervallis paroe mirmtissime punctatift, externia 
convoxjK ; pj’gidio sat fortiter punetato ; corpore subtus 
sat Jonge fuivo-villoso ; 

<J, capite Hubrugone punetato, inter oeulos utrinque minute 
carinato, elypeo leviter producto, margin© antico paulo 
reflexo, vix ongulato; pronoto, latcribus et basi exeeptis, 
planato, ante basin medio breviter acute retro-producto. 
Long. 14 inm. ; lat. max. 8-5 mm. 

N.W. New Guinea : Japen I., 3 miles from mouth 
of R. Manai-Undoi, 500 ft. (Mies L. E. Chessman, October). 

Only the unique male type is known. Although 
practically black, except the yellow club of the antenna, 
there is a faint metallic reddish tinge upon the logs and 
the sides of the pronotum. The species is related to 
the North Queensland 0. dcsectus Maol., and the head and 
thorax of the males are of similar form. The large size 
of the eyes, as seen from above, forms the most striking 
feature of 0. tarsius. They are larger than in any other 
species of the genus known to me, the distance between 
them being only twice the long diameter of one of them. 
There is a small but sharp oblique elevation near the 
inner margin of each eye. The head is closely and 
rugosely punctured, the clypeus very bluntly pointed 
and divided by an entire carina from the forehead. The 
pronotum is very lightly and sparsely punotured, the 
front angles not very acute, as in 0. desectus, and its 
whole upper surface (in the male), except the sides and 
base, is flattened out, forming a broadly oval area, with 
its posterior edge sharply carinate except in the middle, 
where there is a very acute spike directed obliquely 
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backwards. The elytra are subopaque, the striae con¬ 
taining distinct, not very numerous, punctures, and 
the intervals very minutely sparsely punctured. The 
pygidium is fairly strongly punctured. 

The (male) front tibia is scarcely elongate, and bears 
four stout lateral teeth. 


IV.— New Myriopods from Formosa and Hainan Island *. 

By J. Linsley Gkessitt, Lingnan University, Canton, 

China. 

Cubing a preliminary study of several hundred specimens 
of Myriopods collected by the writer in the Orient at 
intervals between 1929 and 1936, several species were 
ascertained to be new to science. Five of these, one 
belonging to the Chilopoda and four to the Diplopoda, 
are described at this time. The Cliilopod is from the 
island of Formosa, and of the Diplopoda, three are from 
Formosa, and one from Hainan Island, south of the 
Chinese mainland. 

The type-specimens are to be deposited in the entomo¬ 
logical type collection of the California Academy of 
Sciences in San Francisco, and the paratypes in the Ling- 
nan Natural History Museum, Canton. China, and in the 
collection of the writer. 

CHILOPODA. 

Family Meoistooephalidse. 

Genus Mecistocephalus Newport. 

Meeistocephalus insulomontanus , sp. n. 

Slender, subparallel; body with forty-nine pairs of 
legs. 

Body grey-brown to ochraoeous, finely mottled with 
darker; head dark reddish-brown; antennae reddish- 
brown, slightly lighter than head, with apices of segments 
subochraoeous ; legs ochraoeous basally, slightly reddish 
towards apices; Btemites dirty ochraoeous, faintly 
mottled with darker. 

Antennae about twice as long as head-shield, or slightly 
longer ; basal segments about as broad as long, somewhat 

* Contribution from the Lingnan Natural History Survey and 
Museum, Lingnan University, Canton, China. 
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bead-shaped ; median segments narrowed ; apical seg¬ 
ments subcylindrical; basal segments distinctly hairy. 
Head-shield subrectangular, nearly twice as long as broad, 
slightly wider anteriorly than posteriorly, irregularly 
impressed with sparse shallow punctures, sparsely clothed 
with very short brownish hairs. Anterior portion of 
dypeus one-half again as long as posterior part, a round 
sderotized spot surrounding insertion of a bristle on either 
side of middle of former ; posterior part divided by a pale 
suture. Cephalic pleurite with only a few short spines 
posteriorly. Apical segment of second palpus cylindrical, 
nearly four times as long as broad, hairy. Prefemur of 
gnathochilarium with two short, subequal teeth internally ; 
femur and tibia each with a small tooth. Body tergites 
more than twice as broad as long, fairly smooth, clothed 
with short hairs. Stemites likewise hairy, giving a 
granulose appearance; sderotized groove on anterior 
sternites broadly forked at anterior end. Stemite of 
last leg-bearing segment semicircular, broadly rounded 
apically. Pores on coxae of last pair of legs moderately 
numerous. 

Measurements of type: length 45 mm.; breadth 
2 mm.; paratype : length 40 mm.; breadth 16 mm. 

Holotype (California Academy of Sciences), Arisan, 
alt. 2,000 metres, central Formosa, May 24, 1934 (J. L. 
Gressitt ; paratopotype, May 23. 

This centipede differs from M. ongi Takakuwa, of the 
western lowlands of Formosa, in having the head-shield 
narrower, less coarsely punctured, the posterior part 
of the dypeus relatively longer, the stemite of the last 
leg-bearing segment shorter and less narrowed apically, 
and the last pair of coxae broader and with more pores. 

DIPLOPODA. 

Family Sphserotherldse. 

Genus Zephronia Gray. 

Zephronia hainana, sp. n. 

Broad, rounded anteriorly and posteriorly; tergites 
strongly arched and smooth ; capable of rolling into a 
sphere. 
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Colour dull ohestnut-brown to blackish-brown; ter- 
gites mostly reddish-brown anteriorly on portions exposed 
when body is coiled, dark brown or blackish-brown 
posteriorly; head and cervical tergite nearly black; 
antennas pale at base and apex of each segment except 
last, remainder blackish-brown; anal tergite reddish- 
brown near apical margin; ventral surfaces and legs 
dirty testaceous-brown. 

Antennae and front of head rather densely olothed with 
fairly short brownish hairs, longer on bead; cervical 
tergite sparsely clothed with very fine hairs; following 
tergites practically glabrous except for depressed areas 
on antero-lateral portions ; legs moderately hairy. 

Head vertical in front, twice as broad as long, narrowed 
and subtruncate anteriorly ; anterior margin with a small 
emargination with a small tooth at centre ; latter not 
projecting beyond rest of margin ; surface feebly vermi- 
culate-rugulose, shallowly grooved medially towards apex ; 
eyes rounded, placed at lateral angles, composed of sixty 
or more ocelli. Antennae six-segmented ; first five seg¬ 
ments broader than long, each widest at middle, narrowed 
towards base and apex ; apical segment nearly twice as 
long as broad, bluntly rounded apically. Cervical tergite 
small, elliptical, acute at either side, feebly convex at 
middle of anterior margin, irregularly punctured ; thoracic 
tergite slightly longer than those immediately following, 
broadened, rounded and compressed along margins at 
sides, minutely and rather closely punctured except on 
parts of compressed borders and near posterior margin; 
following tergites shorter, subequal, slightly larger pos¬ 
teriorly, narrowed at sides, punctulate on anterior halves 
only ; anal tergite large, convex, subvertical posteriorly, 
evenly rounded apically, smooth, nearly impunotate. 
Legs compressed, briefly clawed and hairy at tips. Gono- 
pods chelate. 

Measurements of type: length 33 mm.; breadth 
15*5 mm.; paratypes : length 15-34 mm.; breadth 
7-16 mm. 

Holotype, male (California Aoademy of Sciences), 
Tai-pin-ts’uen (Dwa-bi), alt. 375 metres, foot of Loi 
Mother Mountain, oentral Hainan Island, south of China 
<lat. 19° N., long. 109° 40' E.), July 23,1935 {J. L. Gremtt ); 
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paratopotypes of both sexes, July 20-23 ; two paratypes 
from Nodoa, alt. 275 metres, north central Hainan Island, 
June 2 and July 14 ; two paratypes from Nam-fung, alt. 
260 metres, south of Nodoa, July 16, 1935 (J. L. Chreasitt ); 
one paratype, Fan-heang, alt. 500 metres, central Hainan, 
March 26, 1936, taken for me by my native collector. 

Differs from Z. siamensie Hirst [1907, Ann. & Mag. Nat. 
Hist. (7) xx. p. 218, pi. 10, figs. 4, 14-16: Siam] in being 
brown instead of green, in lacking the yellow spots, in 
having the lateral depressed stripe of first tergite widened 
below, the body-size larger, and the tergites nearly glabrous 
and only partially punotured. Differs from Z. doUfusi 
Pocock [1895, Ann. & Mag. Nat. Hist. (6) xvi. p. 413: 
Cochin-China] in being brown instead of olivaceous, in 
having the tergites only partially punctured, the lamina 
of second tergite distinot, and the inner crest of anal 
segment not represented by a black tubercle. 

The individuals of this '‘pill-millipede” were found 
roaming on the leaf-mould on the floors of the damp 
jungles in deep shade. Their locomotion is slow, but 
more rapid than that of most millipedes. 

Family Strongylosomidae. 

Genus Ohthomorpha Bollmann. 

Orthomorpha flavomatyimta, sp. n. 

Shiny black; lateral swellings and apical half of caudal 
tergite pale yellowish ; antennae black ; legB rufo-piceous, 
lighter reddish-brown on tarsi; stemites light reddish- 
brown in middle, dark pitchy-red at anterior and posterior 
margins; pleurites pitchy-black below lateral carinae, 
becoming pitchy red-brown towards stemites. 

Head evenly convex, impressed by a fine, shallow groove 
from middle of vertex to post-ocoiput; surface smooth, 
sparsely and minutely punctulat© and olothed with very 
short, sparsely placed hairs on genae, labrum, and apical 
portion of oly{>eu8, Antennae slender, hairy ; segments 
only slightly thickened apically ; second to fifth segments 
nearly equal in length and diameter; sixth four-fifths 
as long as fifth, more cylindrical; seventh very short. 
Tergites smooth, practically impunctate, briefly expanded 
laterally, the expansions rounded anteriorly, subangulate 



Myriopods from Formosa and Hainan Island . 50 

posteriorly, deeper than wide at anterior ends on fifth 
and following segments, the upper and lower borders 
evenly converging posteriorly; lateral margin of first 
tergite distinct, rounded ; that of second prominent, 
straight, longer, and at a lower level than those of first, 
third, and fourth segments ; fifth and following tergites 
faintly grooved transversely near their transverse axes. 
Legs slender, hairy ; femur as long as tibia and meta¬ 
tarsus combined. 

Length 24 mm. ; breadth 4 mm. 

Holotype (California Academy of Sciences), Hori 
(Horisha), alt. 550 metres, central Formosa, May 5, 1934 
(J. L. Gressitt). 

Differs from (). naderi (BrOloraann) in having the 
tergites smoother, the antenna* and legs darker, the 
lateral carinoe narrower, deeper, and less acute postero- 
laterally. 

Cenus Prion opeltis Pocock. 

Prionopeltis piceofasciafm , sp. n. 

Moderately broad, slightly narrowed anteriorly ; feebly 
convex, fairly smooth. 

Body ochraceous-brown ; anterior portions of disks of 
tergites pitchy red-brown; antenna? pale ochraceous, 
pitchy-black on apical half of sixth segment and on basal 
half of seventh ; head pale, with a pitchy spot at centre 
of vertex ; legs pale ochraceous ; stemites pale testaceous ; 
pleurites brownish-testaceous. 

Head small, smooth, feebly grooved on occiput, glabrous 
except on lower parts of sides and front. Antennas 
slender, reaching to about posterior margin of fourth 
tergite ; each segment gradually thickened towards apex ; 
second to sixth segments subequal in length. Tergites 
fairly smooth, only slightly convex, feebly impressed 
along transverse axes of disks, broadly expanded at sides, 
giving tergites the form of a transverse oblong, about 
four times as broad as long ; antero-lateral corners less 
angulate than posterior corners ; last tergite strongly 
narrowed at middle, narrowly emarginate-truncate api- 
oaily. Length of type 44 mm.; breadth 5*7 mm. 

Holotype (California Academy of Sciences), Arisan, alt. 
2000 metres, central Formosa, May 24,1934(«7. L. Gressitt) ; 
paratype, same data. 
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Family Fontsrildse. 

Genus Rhysodesmus Cook. 

Rhysodesmus ochraceus, sp. n. 

Large, broad, subparallel-sided; segments convex, 
smooth. 

Reddish-ochraceous above, with lateral expansions of 
tergites paler, yellowish-testaceous and subhyaline ; head 
reddish-ochraceous, paler at middle of vertex, finely 
streaked with piceous on occiput and frons, darker 
towards apex of clypeus ; disks of tergites with dark fine 
mottling on anterior portion of body ; tinged with olive- 
brown towards posterior end of body ; antennae, legB, and 
sternites pale ochraceous, nearly testaceous, subhyaline; 
pleuril uh oohraoeous or testaceous anteriorly, tinged with 
olive on posterior portion of body. 

Head evonly convex, smooth, impunctate, slightly 
depressed in centre of vertex, feebly grooved along mid¬ 
line of occiput from depression on vertex; surface 
practically glabrous, a few hairs on labrum and apex of 
clypeus. Antenna) a little shorter than legs, moderately 
hairy ; segments slightly and gradually thickened towards 
apices; first segment short.; second not quite as long 
as third ; third to fifth subequal in length ; sixth a little 
longer than fifth ; seventh minute. First tergite smooth, 
but not highly polished, nearly twice as long as second, 
narrowed and subacutely ungulate at middle of each side. 
Following tergites moderately smooth above, finely granu- 
lose laterally; expanded margins of posterior segments 
smooth. Lateral carinae broadly expanded, subrect- 
angular on anterior segments; those towards posterior 
end of body rounded at anterior oomers and subangulately 
produced posteriorly. Preanal segment triangular, nar¬ 
rowly truncate at apex, bearing eight tawny bristles. 
Legs stout, moderately hairy. Gonopods short, stout, 
arched and hairy ; each ending in two irregularly sinuate, 
dissimilar, recurved, slender processes. 

Length 50 mm.; breadth 9 mm. 

Holotype, male (California Academy of Sciences), 
Sozan, alt. 400 metres, northern Formosa, Maroh 20, 
1032 (J. L. Oressitt.) 
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Differs from holstii Pocock in being light ochraoeous- 
brown instead of bluish-olive, in having the lateral margins 
of tergites more broadly expanded but less stoutly 
produced posteriorly, the first tergite ending with an acute 
angle at each side, the legs much stouter, etc. 


V .—Two Notes of Abnormalities in commonly used 

Laboratory Animals . By G. E. H. Foxon, M.A., F.L.S. 

(Department of Zoology and Comparative Anatomy, 

University College, Cardiff). 

I. A Specimen of Rana temporaria L. with an 
Abnormal Venous System. 

During the work of the first-year medical class my 
attention was drawn by a student (Miss D. M. R. Lewis) 
to a frog in which the course of the abdominal vein was 
not normal. It was at once apparent that the abdominal 
vein made no connexion with the liver. Further dissection 
has shown that the course of this vein is as shown 
in fig. 1.—that is, it enters the right subclavian vein 
distinctly before that vessel joins the anterior vena cava. 
Such a condition has previously been described by 
O’Donoghue (1931) as his example 17. O’Donoghue's 
specimen was a fully grown female ; the present example 
is a fully grown male. It appears that the persistence 
of the anterior part of the embryonic lateral abdominal 
vein on the right side is of less frequent occurrence than 
on the left. As previously remarked, there is no con¬ 
nexion between the abdominal vein and the hepatic 
portal vein. 

Whereas in O’Donoghue’s specimen the abdominal 
vein was constituted normally posteriorly, this is not so 
in the present instance, Unfortunately it was not possible 
to complete the dissection while the animal was still 
fresh, with the result that preservation made the specimen 
unsuitable for fine dissection; thus it has been possible 
to trace only the principal veins of the leg and posterior 
trunk regions. The results of this dissection are shown 
in fig, 2. 
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Briefly the sciatio veins are normal on both sides and 
are continued as the renal portal vein at the outsides 
of the kidneys in the normal manner. The femoral 
veins are not normal. On the right side the portion of the 
femoral vein between the pelvic vein and the renal portal 
vein could not be found, so that the upper part of the 
femoral vein appears to be missing. Thus all the blood 
in the right femoral vein seems to have been conveyed 
through the pelvic vein into the abdominal vein. On 


Fig. 1. 



Venous system of abnormal frog ; anterior region. 

<*•*>•♦ abdominal vein ; a.vc. t anterior vena cava ; ex.j., external jugular 
vein; inn., innominate vein ; a,c. f subclavian vein; a.v,, sinus 
venosus. 


this side, therefore, the renal portal vein is only a continua¬ 
tion of the sciatic vein, and instead of the femoral, pelvic, 
and abdominal being three distinct vessels, they are 
merely one continuous venous path. 

On the left side of the body the sciatio vein is again 
normal, but the femoral vein on approaching the top of the 
leg passes dorsally towards the skin and no pelvic branch 
-could be found. Actually at the hip region the femoral 
vein appears on the dorsal surface of the body wall, 
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passing dorsal to the ilium and then entering the body- 
oavity from the roof. Here it runs anteriorly for a short 
distance before joining the sciatic vein to form the renal 
portal vein. Thus all the blood returning from the left 
leg would pass through the left kidney in the portal 
vessels. It would seem, therefore, that during life the left 
kidney had far more blood flowing through it than did 
the right. There is, however, no outward indication 
that this has had any effect on the degree of development 
of the kidney in question. The left kidney is slightly 


Fig.-2. 



Venous system of abnormal frog ; posterior region. 

a.v. f abdominal vein ; f.v. f fomoral vein ; fc., kidney ; p.v., pelvic vein ; 
r.p.v renal portal vein; r.v. t renal vein; sc.v ♦, sciatic vein, 
veeiole vein. 


broader, but also slightly shorter than the right. There 
do appear to be more renal veins on the surface of the left 
kidney than on that of the right, but this difference hardly 
appears significant. 

In view of the comparative rarity of frogs in which the 
abdominal vein enters the great veins on the right side, 
and of the most peculiar arrangement of the femoral 
veins, it seems desirable to place the occurrence of the 
present abnormalities on record. 
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II. On the Occurrence of Specimens of Asterias rubens L. 
with Ten Tiedemann’s Bodies . 

Two specimens of Asterias rubens which were dissected 
in the Final Class at the beginning of the current session 
were each found to have ten Tiedemann’s bodies in place 
of the customary nine. The occurrence of a specimen 
with the extra body was first noted by a student (Miss 
Betty Lewis) and at the conclusion of the class the 
examination of the remaining twenty-five specimens 
revealed that at least one further example was present. 
In addition, there was one specimen in which ten Tiede- 
manns bodies appeared to be present, but the specimen 
had been dissected in such a manner as to make it im¬ 
possible to be absolutely certain whether this were 
actually the case or not. 

1 ha\e not been able to find mention in any of the 
standard text-books of the occurrence of specimens with 
more than nine Tiedemann’s bodies, and Chadwick 
(1923) also makes no reference to such abnormalities. 

The exact arrangement in one of the specimens is 
shown in fig. 3 A ; a normal specimen has been drawn in 
fig. 3B for comparison. It will be noted that with 
both the normal and abnormal numbers a pair of bodies 
is found in each interradius, except that of the madre¬ 
porite in the normal specimen, and that none of the bodies 
is opposite an interradial septum. Thus in the inter¬ 
radius of the madreporite, the stone-canal, being attached 
to the interradial septum, does not meet the oircumoral 
water-vascular-ring in the position in which a Tiedemann’s 
body would be found if thiB interradius were to be arranged 
in the same way as the others. 

It is a well-known fact that in those species of Asteroids 
in which Polian vesicles are found one does not occur in 
the interradius of the madreporite. This can be easily 
understood, for here the stone-canal meets the water- 
vascular-ring in the same place as such a Polian vesicle 
would be found. In such cases, however, it seems that 
not only the Polian vesicle of that interradius is absent, 
but also one of the Tiedemann’s bodies. See, for example, 
Astenna gibbosa in Sedgwick, vol. iii. fig. 136. 

Whereas it is easy to imagine that the Polian vesicle 
must be suppressed in the madreporic interradius to rawk e 
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room for the stone-canal, it is not at all obvious why one 
of the TiedomamTs bodies should also be suppressed. 
The present abnormalities demonstrate that if each 
interradius has two Tiederaann's bodies a regular arrange¬ 
ment can be preserved, even in the madreporic interradius. 
The reason for the usual suppression of this particular 
body and the consequent introduction of asymmetry 
in ti»e distribution of the bodies remains obsoure. 


Fig. 3. 



A B 

(a) Diagram showing the arrangement of the Tiodemann’s boding in 
a gpoeimon with ton boding, (b) Diagram of tin* normal arrango- 
mnut with ninr Tiedemann’s boding. 

i.r.fi., intorradial septum ; h.c., stone-canal ; t.b., Tiedomonn’s bodies. 

Tt should be noted, in conclusion, that two, or perhaps 
three, specimens showing this variation in a total of twenty- 
six is between an eight and ten per cent, occurrence, it 
may be that such specimens occur more regularly than 
has hitherto been suspected. 
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VI .—The Oallineura Group of the Genus Plastingia 
Butler ( Lep . : Hesp.). By Brigadier W. H. Evans, 
C.S,I., C.I.E., D.S.O.. F.R.E.S. 

In the mUirwura group of the genus Plastingia Btlr., 
JK70, the origin of vein 2 on the fore wing is much nearer 
the base than to the origin of vein 11 or vein 3. The type 
of the genus is mllinetira Feld. 

Analysis of the Calusrura Group. 

1 a (10). Unll with at least koiuo of the veins yellow, and usually with 
pale whininK Ohio mat kilims. 

1 (2 a). ( pH tornal quarter all yellow, extending to end of vein 3. 

vermiculata How., JS78: S Sumatra: type B.M. Fig. 
de N., 1H94. 

B.M. ban I 2 Sumatra. 

2 o (|). TIpH cilia only yellow at tomun boyond voin I H. 

- ft (" «)• UftH tornuK bioadly daik brown, duo to yellow banal Mioaltn 
in I B arid l (’ not oxtondmg beyond imd-wings. 

2 r (0). F lino joining outerodgoH of HpotHm7und Odiroelcd to termen. 
2 d (4 a ). l T nH vein H ochroouw or rod edged on both aidoa throughout 
and at base above vom H oohroous or red moro or Uhm overlaid 
by palo blue scaling : miK no pulo blue Healing in 5. Uneun 
wit }i aide-horns 

2 (3). F line joining inner edge* of apota in 6 and 4 directed to 

termon : usually the Hpot in 4 is quite detached from the 
spot m 3 (always ho in r ') ; (*ell-q;ots suboqnal and usually 
cent roily (‘unjoined m d* 

margherlta. 3 subspecies, Clasp of (a) differs somewhat 
from rest. 

(u) d‘ * spots in 3 and 4 contiguous. d antenme white nearly to 
base ; v <dub only white, as is usual in group. UpH dinoa) 
band partly hyaline. 

manjhi'nta Doherty, 1889 : S, MargJierita, Assam : typo 
B.M. Fig. and copy by Swinhoe, J018. 

B.M. lias 2 S3, 1 9, Assam (Manipur, Nagas, Caohar). 

(ft) (J F spots in 3 and 4 wid'i apart. $ antenna) club only white. 

miriam, nov.: <?, Dawnas (F. M. Muckwood ): type B.M. 

B.M. has 2 S3, 1 $, Burma (Dawnas); 1 $, 2 22, Siam 
(Chentaboon, Hoop Bon). 
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(c) Ah (6) but antonnau white nearly to base. UpH oentral band 
entirely hyaline. 

martda, nov. : Hainan (Coll. Rothschild): type B.M. 

B.M. has 2 $<$, 1 9. Hainan. 

8 (2). F line joining inner edges of spot* in 6 and 4 directed to 

dorsum, and usually tho spots in 3 and 4 completely overlap 
or aio conjoined : cell-spots never conjoined. 


callineura. 3 subspecies. 

(a) £ antenna* ochroous or white throughout. UpH spots partially 

hyalino. Very variable. Generally the Burmese form {bunnann) 
has the veins below very red, the prevailing form in Malaya 
(perakaiia) has the banal yellow costal streak upF very broad, 
while elsowhoro (Nias, Sumatra) it iH narrow. An aberrant 
from Sumatra lias only the club of the autenniu while. 

niasanu Fruh., 1909: Nias: typo B.M. ; fig. 

Swinh.. 1913, as callineura. 

Syn. burtrutna Evans, 1926: Dawnas : type, B.M. 

Syn. perakana Evans, 1926: <J> Negri Sembilan: typo B.M. 

B.M. has 1 <J, 1 9. Assam ; 1 <J, 2 99) Karens ; 2 <&J, 
13 99. Dawnas; 1 i, Siam ; 7 JJ, Malaya ; 5 jj, 2 99, 
Sumatra ; 3 2 99, Nias ; 2 Jo, 1 9, Palawan. 

(b) <$ antonnau with club only white. UpH spots large, ontiroly 

hyaline. UnH veuw vory roil and conspicuous bluish markings 
ai base of costa ami in 6. 

callineura Felder, 1867 : $?, Java: type B.M. $ fig. of 
type refigured in Swinh., 1913. J fig. in Seitz. 

B.M. has 20 cJ(J, 19 Java. 

(<s) antenna* as in (/»)• otherwise generally resembling Bumiese 
specimens of (a), though largei and cilia redder. One specimen 
more closely resembles tho prevailing Malayan form. 


rubida, nov. : cJ, Kina Balu : tyjte B.M. 

B.M. hg,s 3 <£?, 3 99, Borneo. 

4 <* (2 d). UnH vein 8 only narrowly yellow bolow and not on tho 
costal side. 

4 (5). UnF no bluish scaling in fi, which is dark brown except for 

narrow yellow scaling under vein 6. Apart from this foature 
and the alignment of the F apical spots, this species exactly 
resembles typical latoia in all respects, except that unF 
the spot in a never overlaps the spot i u 4, as is usual in latoia. 
$ antennas shaft/ white. 
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derna, nov.: $ Marang, Sumatra ( W. Doherty ): type B.M 

B.M. has 1 ?, Tavoy; 1 9. Singapore, 8 &?> Sumatra; 
8 $3 2 99 Borneo; 3 JVJ, 2 99* Palawan 

5 (4) UnH with the basal half of ncid trolv filled with bluish settling, 

ov. tending into 4 f antenna with flub white above only 

This species diffois ficnn latoia as follows — K cell-spots more 
separated, not o\ ei lapping at all spot in 3 also moie separated 
from the spot in 2, not overlapping spots m 3 and 4 only 
just overlap mango streak ui I B narrow©i, as m ( latum 
Below no bluish scaling except m "i K on K basal costal 
yellow stieaks short, not reaching mid-wing, also veins tt, 
7 and S suffused yellow, not narrowly edged as in latoia 
ami veins Wow vein fi not o< hieous at all UnH ixiurh 
darken brown anil markings hr mulct, sordid white rather than 
yellow base of costa above votn 8 broadly and conspicuously 
sordid white, veins only narrow l> oc hieous edged fiom vein 4 
to vein 8: submarginal Hpots absent below vein 4 chwcal 
b*md luoad and umfonnly subhyalino 


klanga, nov <J, Perak ( W. Doherty) type B.M 

B M ban only the type Dr A S. Corbet has a J 
from Kuala Sloh, Malaya 

The genitalia of derna and Iclantja are sufficiently distinct 
to confirm their status as good sjrecies In klanga , 
the uncus has no side-horns 

(1 (2 c) K line joining outer edges of spots in 7 and fl directed to 

clorsuin UnF with basal halt of ft oohreous, usually con- 
hpu uously overlaid bluiHh scaling, which does not extend 
into 4 UnH at base costa a bioad oihieous stieak moro or 
less oveilaid bluish scaling antenna* with siiaft ochreous 
or white TJncus with side-horns 


latoia. 2 subspecies. 

(а) Vety much daiker duo to leduition of yellow areas UnH vomt* 
only tamtly yellow and cell entirely daik brown except at base. 

bardia , nov : Dawnas (If. H Evans ): type B.M. 

B,M. has 13 8 99* Dawnas, Burma. 

(б) Markings broad. UnH vcutis conspicuously yellow and cell 
inwardly broadly yellow-edged 

i 

latoia Hew., 1808: 9, Singapore • type B.M. Fig. in How., 
1873. cj, fig. Diet., 1880 9. upperside fig. Swinh., 
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1913 (his £ is a $ aurantiaca). The fig. of latoia 
in Seitz unrecognisable. 

B.M. has 4 2 99. Mergui; 1 9. Siam ; 1 <£, 4 99. 

Malaya : 7 4 $$, Sumatra ; 1 (j, 1 $, Lingga Is.; 

1 9. Batoe Is. (1 J, Java); 7 <$,$, 7 $?, Borneo. 

la (2/>). Hull yellow streak in 1 B extends nearly to the termon 
and that in 1 0 reaches the tormon. giving the tomal area 
a much yellower appearance. Uncus without side* ho ms. 

7 b (9). F line joining outer edges of spots in 7 and 0 directed to dorsum 
and spots in 2 and 3 well separated. UnF with bluish scaling 
in 5, as well as unH at baso of costa. H diBcal spots partially 
hyaline. 

7 (8). UpF cell brown to liase and thooxtrorae base of 2 also brown. 

flavia. 3 subspecies. 

(a) Antenna* with only tho tip of the clul) below apioulun yellow. 

Smaller, F 15} mm. 


natuna Fruh., 1909 : Natuna : typo B.M. 

B.M. has 1Morgui (Lenya Valley); 1 <$, Langkawi 1 b.; 
4 cJcJ, Batoe Js.; 1 cj, Natuna Is. 

(b) Antenna* entire club yellow. Largor, F 18 mm. 


fruhstorferi Mab., 1893 : Java : typo B.M. Fig. El. 

& Edw., 1890, and in Seitz. 

B.M. has 1 Malaya (Perak); 1 J, Sumatra ; 19 3$, 
21 99. Java ; 1 J, Borneo (Pulau Laut). 

(c) Similar, but upF basal costal yellow streak narrow, against 
costal vein and not extending to the costa. 

flavia Stgr., 1889 : Palawan. Fig. in Seitz. 

B.M. has 1 <$, 2 99. Palawan. 

There is considerable variation in the form of clasp : 
in natuna it is very like helena ; flavia has it very different: 
the Sumatran specimen of fruhstorferi differs only slightly 
from Javan specimens, while the Malayan specimen more 
nearly resembles natuna and the Pulau Laut speoimens 
differs still more, though not so much as flavia. More 
materia] may necessitate a revision. 

8 (7). UpF entire base yellow up to spot in 2. Antennas only yellow 

at ond of club. Abdomen in <J entirely yellow above and not 
striped as in rest of group. 
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Men* Bfclr., 1874: <J, Borneo : typo B.M. Fig. Btlr., 
1874, and in Seitz. 

B.M. has !<?, 1?, Malaya; BJJ, 3 9?. Sumatra; 

14 3 99, Borneo. 

9 (7 l>). K lino joining outor odgeo ol xpoi- in 7 and 6 dirooted to 

tormen : Hpotn in 2 and 3 overlapping and conjoined, making 
tho disca) band compact. Below no bluish Healing in O f or 
at base eosta H. tfntf <J without, y with, the usual bluish 
spots. antenna* shaft oohroous amt olub black : V snali 
black and only tip of club before apioulus is oohroous : 
UpH orange band opaque. 

aurantlaca. 3 subsjiecies. 

(а) F 19 nun. UuF dark wibmarginal spots larger and vein 2 not 

ochreous. UnH dark streak atiove \em 7 continuous and 
markings le»H bio ken in 1C. 

montivaga Pendiebury, 1939 : Malaya. 

B.M. has 1 ?, Malaya (Perak) ; 3 <?<?, Sumatra ; 1 <S, 1 ?> 

Lingga Is. ; 3 ??, Batoe Is. 

(б) F 15 mm. UnF vem 2 oohroous and unH markings more broken 
up. 

aurantlaca EIwob & Edwards, 1897 : J, Pulo Laut : type 
B.M. Fig. 9, Hwinh., 1913, as $ latoia . 

B.M. has 10 7 $v» Borneo. 

(c) $ F 21 mm. Strikingly larger and redder. Antennal olub with 
upper half ochreous. 

aura , nov.: 9. Borneo, Kina Balu (J. Waterslradt ); type 
B.M. 

B.M. has 2 99. Borneo, Kina Balu. 

10 (1 o). UnH no yellow veins and below no bluish scaling. Anteroue 
black, only white under end of club. F line joining outer 
edges of spots in 7 and 6 directed to dorsum. UnH all space 8 
yellow. 

llburnla. 2 yubHjjocieH. 

(a) Above yellow markings narrower; K spats in 2 and 8 widely 
separated. 

libumia Hew., 1868: 9, Philippines: type B.M. Fig. Hew., 
1873, and in Seitz. 

B.M. has 6 4 99> Mindoro; 6 2 99. Luzon. 
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(6) Above markings broad ; spots in 2 and 3 on F overlap and usually 
conjoined. UpF spot in 2 continued (non-hyaline) to base of 
space 2. 

minda Evans, 1934 : Mindanao : type B.M. 

B.M. has 8 2 $9, Mindanao : 1 Negros Ts. 

Note .— The abbreviations are the same as those used in 
the author’s * Identification of Indian Butterflies,’ 
2nd edition, 1932. 


BIBLIOGRAPHICAL NOTICES, 

Embryology of Inlets and Myriapods. Bv Oskab A. 

Jouannsen and Ferdinand H. Butt. Ixmdion : McGraw- 

Hill Publishing Co., Ltd., 1940. 402 pp., 370 figs. Prioe 35s. 

The embryology of insects has so far roociv<>d scanty attention 
on the part of general zoologists, probably because the literature 
on the subject, although voluminous, is very scattered. The 
appoaranoo of the present textbook is, therefore, most welcome, 
not only from the point of view of an entomologist. The book 
is the outcome of a course of lectures given at the Cornell 
University over a period of twenty years by the senior author, 
and now continued by the junior author. It contains, how¬ 
ever, much more material than is required for the ordinary 
student, and this makes it indispensable as a handbook for 
research workers as well. The first part of the book comprises 
twelve chapters dealing with general problems of the embryonic 
development, while the second treats in a more detailed way 
the embryonal history of typical representatives of each order 
of insects and myriapods. A feature of the book liable to 
oause some disappointment is the strict limitation of contents 
to the pure morphology of development, while the physiological 
and experimental sides are left outside its scope. This omission 
is, however, intentional, and it would be unfair to criticise the 
authors for it. Many of the illustrations are original, others 
have been carefully selected from the best sources. A biblio¬ 
graphy of 36 pages, including papets published up to 1939, 
concludes this excellent textbook, which promises to become 
a classic on the subject, B, P, U, 
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Entomophagous Insects. By Curtis P. Clausen. London : 

McGraw Hill Publishing Co., Ltd., 1940. 088 pp., 257 tigs. 

Price 49tf. 

Kntomolooical literature generally, and that of applied 
entomology in particular, is assuming proportions which make 1 
it increasingly difficult for a field-worker, or a serious student 
of any single problem, to find the necessary information, 
scattered in scores of publications, some of them difficult to 
obtain, others written in less known languages. This makes 
the preparation of comprehensive summaries on specially 
selected subjects a crying need of applied entomology, and if 
a model for sueh summaries is wanted, the book under review 
may lx* safely regarded as such. The aim of the book is to 
provide a ready guide* to a knowledge* of all groups of insects 
that are predators or parasites of other insects. Over 200 
families of insects, belonging to 15 orders, are dealt with one 
bv one, and the data on each family are grouped under the* 
main headings of family character, the* host preferences, biology 
and habits, and immature stages, with discussions on special 
subjects pertinent to the family. The more generalised 
predators are discussed without great detail, but the groups 
with a high degree of specialisation are given particular 
attention. The text is liberally intersjx*rsed with references 
to the excellent bibliography, thus enabling the render to 
trace the original source of the information. The only 
criticism that can be made in this res]>ect is that in a few eases 
such references an* omitted without sufficient justification. 
To give some examples, on p. 55 all we read about the family 
Stephankhe is the following:—“ This is a group of exceedingly 
rare insects, represented by a few genera and species which, 
so far as the host preferences are known, are parasitic upon 
the larva* of wood-boring insects. M The absence of any 
references to original papers may cause ondless trouble to an 
entomologist who happens to find a member of this family 
and w'ould wish to know more about it. Similarly, on p. 397, 
it is said about Conopidao :—“ There is some evidence to 
indicate that certain species are parasitic in Acridithe/* but 
the reader is thrown on his own resources to find out that 
evidence. However, such omissions are not numerous and 
oan be made good in the next edition of the book, which will 
certainly be required before long. The* book is well illustrated, 
and special attention has been paid to figures of the immature 
stages of parasitic insects, which are so important for a field- 
worker. b. p. u 
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VII.— Systematic Notes on the Cetoniid Coleoptera and 
Descriptions of a few new Species. By Gilbert J. 
Arrow, F.Z.S., F.R.E.S., British Museum (Natural 
History). 

The recent acquisition by the British Museum of the 
collection of CJetoniid Coleoptera formed by the late A. 
Bourgoin, containing the types of nearly all the numerous 
species described by him and a few of those of other 
authors, has afforded the opportunity of comparing these 
with types and other specimens in the National collection. 
A certain number of synonyms have been revealed as a 
result and the following notes record these, as well as a 
few other observations which it seems desirable to publish. 
As the generic names at present in use in this family are 
largely based upon geographical considerations, I have 
grouped the notes geographically. 

The most important systematic task remaining for the 
future in this family is a regrouping of the species and 
elimination of superfluous genera. The multiplication of 
these has in Borne parts of the group reached its limit, 
each species being furnished with a separate genus, and 
the further extension of this reductio ad absurdum seems 
to he the only logical alternative to the abandonment of 
many of the names contained in the latest catalogue. It 
has been pointed out by Kolbe (Stett. Ent. Zeit., 1893, 
p. 209) that in the various African species belonging or 
related to Ooliathus, while the females are alike in the 
form of the legs, those of the males differ more or lesa 
Ann. A Mag. N. Hist. Ser. 11. Vol. viii. 6 
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from them according to the size of the species. The 
giant forms, G. goliathus , regius and cacicus , have the 
front tibia of the male devoid of teeth, in the small forms, 
(Hegemus) vittatus , etc., there are three teeth, as in the 
female, and in those of intermediate size two teeth may 
be present. A similar difference, according to size, may 
be found within the limits of a species—large specimens of 
O. fomasinii Bert, have two tibial teeth and small ones 
three, large examples of G. albosignatus Boh. have only a 
terminal tooth while small ones may have two distinct 
teeth. Several genera have been based on this character, 
in combination with the form of the cephalic horn of the 
male, which consists of a double-ended process said in 
some cases to arise from the clypeus and in others from 
the hinder part of the head. But in this group the horn 
is never an extension of the front margin of the clypeus, 
as in many beetles. The middle region of the head in 
front of the eyes is elevated in all males but, while in some 
the horn rises vertically from its base and then bends 
forward, in others it extends horizontally, leaving only 
the front part of the clypeus free and in the largest species 
is produced to the front of the clypeus before becoming 
free. Kolbe has given a number of varietal names to 
specimens of different sizes of G. fomasinii (or, as he calls 
it, Fornasinius insignis) according to the various forms 
assumed by the horn of the male, which no doubt represent 
stages in its development. Considering the extreme 
instability of these male features, I cannot recognise the 
differences, either of legs or head, as sufficient for the 
establishment of genera, and I therefore regard Qoliathinus, 
Fornasinius , Myctoplerus , Argyrophegges f Hegemus , and 
probably Sphyrorrhina , as inseparable from Goliathus. 

An important feature of all the forms just mentioned is 
the obliquity of the base of the pronotum on each side. 
The more numerous species in which the base-line is at 
right-angles to the axis of the body are distributed among 
a large number of genera, many of which are founded on 
similar characters of the male alone and equally undefin- 
able. Most of the genera at present accepted for those 
whose most striking feature is the prolongation in various 
ways of the head of the male are incapable of definition 
owing to the liability of this sexual character to be absent 
in particular species or specimens. In 1837 Hope gave 



75 


on the Cetoniid Coleoptera. 

the name Dicronorhina to Cetonia micans F. and its allies 
and EudiceUa was introduced by White two years later 
for a variety of the common Ooliathus smithi Macl. 
Gadorrhina , Stephanorrhina , Genyodonta , Neptunides and 
many other names have been since applied to other closely 
related African species, according to the varying shape of 
the head of the male, although the processes are not only 
absent in the males of some but in the females of nearly 
all. Genyodonta differs from EudiceUa in having the tip 
of the clypeus of the male less strongly developed and the 
posterior (frontal) process single instead of double, but 
the distinction vanishes in EudiceUa mutica Jans., in which 
these processes are quite absent. The female of Genyo¬ 
donta flavomaculata F. has the front tibia armed with two 
teeth instead of three, but in the nearly allied G. pallida 
Gerst. there are three teeth as in EudiceUa. Stephanorrhina 
is equally undefinable. It was devised by Burmeister as 
a subgenus of Ccdorrhina for C. guttata OUv., and charac¬ 
terised by the T-shaped horn on the hinder part of the 
head of the male. It has been adopted for various species 
with a similar coloration and arrangement of white spots 
upon the elytra, although the head is quite hornless in 
some, e. g., simiUima Westw. ; indeed, the colour-scheme 
is at least as good a guide to the affinities of the species as 
the secondary sexual features, but unfortunately it is no 
more capable than the latter of precise definition. The 
white spots are absent in Stephanorrhina simplex P6r., as 
well as in AsthenorrheUa leonina Westw., which has an 
equally good title to be included in Stephanorrhina . 

Kolbe has adopted the view (Ueber die Gattung 
Stephanorrhina und ihre Arten, Stett. ent. Zeit., liii., 1892, 
p. 145) that the oephalic processes are useless for generic 
diagnosis and has treated the elytral pattern as the 
essential feature, although wisely refraining from 
attempting a diagnosis. He has described a hornless 
male of the type-species guttata and dignified it with a 
varietal name ( hybrida) 9 a rather unnecessary proceeding, 
since every degree of transition no doubt occurs. Similar 
hornless examples of princeps Oberth. have been described 
by Schiirhoff as representing a supposed distinct species 
S, pygidiomaculata . 

The exclusion of these inconstant features of the mate 
alone for the purpose of generic diagnosis will neoesaarily 

6 * 



76 Mr. G. J, Arrow : Systematic Notes 

lead to a search for characters of more fundamental import¬ 
ance and so to a more scientific classification. One of the 
organs which, in the present group, displays the greatest 
diversity of form, namely, the maxilla, is, like the head 
and the fore-legs, subject to sexual difference. The fact 
is that, despite the great superficial differences often shown 
by the males, the species of this group are related very 
closely indeed and, until some sounder basis for sub¬ 
division has been devised, the most rational course appears 
to be to regard them as forming a single genus. The 
name Dicrovorrhina Hope has, I believe, the best title to 
be used as its designation. 

Africa. 

Ooliathvs fomasinii Bert. (=Myctoplerus proboscidevs 
Fairm.). 

Dicronorrhina guttata Oliv., simittima Westw. and jvlia 
Wat. are three species, not one, as catalogued, for, in spite 
of Kraatz’s disbelief, it is certain that the figure and 
description by Westwood of Stephanorrhina simillima were 
made from the specimen in the British Museum mentioned 
by Waterhouse and that the species is not jvlia Wat. 
The spine added by Westwood to the hind tibia in his 
figure was probably introduced in putting the finishing 
touches to his work in the absence of the specimen. S. 
bella W T at. is only a phase of simillima with rather more 
rosy colour upon thorax and elytra and wslv'oodi Kr. is 
another synonym. 

Trajiezorrhiva is a redundant genus, T. sordida Hauser 
(1904) being congeneric with Mazoe atbonotala P6ringuey 
(1896). 

Qnathocera propinqva Bourg. is a synonym of G. 
trivittata Swod. Bourgoin’s series of this very variable 
insect, from the Kakamega Forest, shows the complete 
transition from the typical to the afzdii phase. 

Schiirhoff (Bull. Ann. Soc. Ent, Belg., lxxviii. 1938, 
p. 189) wrongly united the Abyssinian Pachnoda massajse 
Gestro with P. thoracica F., of Egypt and Arabia. They 
are easily distinguished by the white abdominal stripes and 
pygidial spots of the former, as well as the quite different 
tedeagi of the males. 

Kraatz formulated a genus Pseudoprotsetia , for which he 
named as type Protselia etolata Burmeister, but the latter 
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misapplied to his species the name used by Olivier and 
Fabricius for a very well-known Australian insect. Both 
authors mention the type of this in the British Museum 
(Banks). This species, oalled by Fabricius Cetonia 
fcksciata in 1775 (Syst. Ent.), was renamed Cetonia stolata 
in 1781 (Species Insect.), and now figures in the catalogues 
as Glycyphana brunnipes Kirby. Olivier, although recog¬ 
nising it as Australian, remarked that it was common in 
Senegal, and Gory & Percheron’s 4 Monograph ’ transferred 
the name to a West African species. Still further confu¬ 
sion was caused by Fabricus in describing a second 
Cetonia faaciata (now known as Pachnoda savignyi G. & P.) 
in Ent. Syst., 1792. The name atolata , being a synonym 
of Glycyphana fasciata must disappear, and the African 
insect, described at length by Burmeister, may be called 

Pseudoproisetia burmeisteri , nom. nov. 

Stichothyrea gvttifera Afzel (—mutabilis Bourg.). Bour- 
goin applied the name guttifera to a species of Oxythyrea, 
but the careful description by Afzelius leaves no doubt 
as to the true identity of his insect 

Pilinurgus squamosus Moser (» huUt&rti Burgeon). The 
Bourgoin collection contains co-types of both these. 

Coenochilus glabri pennis and learner anus, of Moser, are 
both, in my opinion, synonyms of C. glabratus Boh. 

Genuchus crassipes Arrow, felix Arrow, brevitarsis 
Moser and rubrocinatus Bourg. belong to the genus 
Ogmothorax of Kraatz, but it is very doubtful if it will be 
possible to maintain this, for the transition is almost 
complete. 

Polyplastm ovatus Wat. (= mquico8tatus Bourg.). 

Pikotrichivs podicalis Kr. (^burgeoni Bourg.). 

P. austerus Bourg. (~8obrinu$ Arrow). 

Trichina bifosciatua Moser (—vuilleti Bourg.). 

Madagascan Region. 

Zebinvs flavolimbalis Fairm., the type-species of the 
genus, was described by Fairmaire six years previous to 
its creation under the name Pogonotarsus flavovirgulatvs, 
and this specific name must therefore be used. 

Rhynchocephala rufoscutata Fairm., despite a superficial 
resemblance to P. hildebrandti , belongs to the genus 
Doryacdie . The specimen in Bourgoin’s collection is no 
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doubt a oo-type, if not the sole type, of the species. It 
bears the cited locality name Diego Suarez. The locality 
of the specimen in the Paris Museum appears to be 
unoertain. 

Iechnotarsia Kr. (=Hyphelithia Kr.). This genus differs 
from Coptomia only in the bloom which covers the upper 
surface and is liable to disappear. /. stupida G. & P. is 
nearly related to Coptomia marginata Wat. Nearly related 
also is pratensis G. & P., referred to Avochilia in the Junk 
catalogue. The type of Coptomia viridicans Bourg. is a 
small specimen of C. olivacea Wat. 

Pygora versicolor Wat. was badly placed in that genus. 
It would have been better assigned to Evchilia. 

The slight differences which led Bourgoin to separate 
as two species Mausoleopsis scillerei Bourg. (one specimen) 
and M. comoriensis Bourg. (two specimens) seem to me to 
be individual only. The aedeagi are essentially alike. 

Oriental Region. 

Rhomborrhina heros G, & P. (—chatenayi Bourg.). This 
form, in which the black patch bordering the scutellum 
is a little narrower than that of the typical R. respfandens 
Swartz, should, in my opinion, be regarded as a variety 
of that species. 

R.fortunei Saund. (=nitida Bourg.). 

R- mibopaca Arrow ( =vvilleti Bourg.). 

Olycyphmui quadricolor Wied. (=hvyghei Bourg.). This 
speoies is widely distributed and very variable. 

0 . nepalensis Kr. (—roquesi Bourg.). Bourgoin’s type 
is a specimen destitute of the bloom to be found upon 
fresh examples. He appears to have eventually recog¬ 
nised, as conspecific with his type, specimens similar to 
Kraatz’s type, which I have seen. 

Q. minima Bates, ‘ The Entomologist,* xxiv. 1891, 
suppl., p. 21. I omitted this from the volume of the 
Fauna of British India dealing with the Cetoniin®, believing 
the locality cited (Kulu, Punjab) to be inoorrect. The 
type is probably of Malayan origin, but I consider G. 
ntcobarica Jans., from the Nicobar Is., to belong to the 
species, and the latter name must therefore give plaoe to 
that of Bates. 

# bang-haasi Bourg. and G. robusta Mohn. are doubtfully 
distinct from G. vernaUs Wall. 
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G. incongrua Jans. {—Oxycetonia coatigera Bourg.). 

G. maculicepa Moser (=dieparilia Arrow). This 
synonymy was due to the inaccessibility of German 
literature during the war. 

G. magnifica and rubripea , of Moser, appear to be 
oolour-phases of the very variable G:papua Wall. 

G. francolina Burm. Astrasa moseri and aimiUima 
Bourg. are varieties of this abundant Philippine species, 
of which other names are flavopunctala Bl. ( Taeniodera ), 
tigrina Mohn., margaritacea Mohn., maeuliventria Hell., 
multimaculala Moser, and (var.) rubra Bourg. 

Protmtia cariana Gestro (=albowrmiculata Bourg.). 

P. rana Arrow (==Glycyphana fucata, Bourg.). 

P. caudate Arrow (=Getonia chalcitia Bourg.). 

P.fuaca Herbst (=taiwana Niij. & Mats.). 

P . lenzi Har. This species, of which only female 
specimens were described, proves to be a remarkably 
dimorphic insect, P . hondana Arrow, being its male. A 
series of specimens taken at the sap of Quercus variahilia 
at Osaka, Japan, by Mr. Imanishi, have been sent to me. 
They reveal beyond question that the dull green hondana 
and the brilliant coppery lenzi belong to the same speoies. 

P. culta Wat. (—Potoaia grisea Niij. & Mats.). 

P. auripes Hope. I am unable to distinguish Potoaia 
aalvazai Bourg. from this species, and Potoaia morgoni 
Bourg. I believe to be identical with (Cetonia) pretioaa 
Nonfr. Nearly related to these and to P. pryeri Jans, is 
P. lewisi Jans., described in 1888, together with the last, 
but omitted from the Junk catalogue. 

Clinteria oberthuri Arrow (=garnieri Bourg.). I regard 
this and also malayensis Wall, as varieties of C. ducalis 
White. 

Thaurmatopew nicobaricua Jans. (=nigrovirens Bourg.). 

The very common species Thaumastopeua puttua Billb. 
is incorrectly called nigritua in the Junk catalogue. That 
name was misapplied to it through confusion with 
Ageatrata orichalcea L. (=nigrita F.). 

Macronota quadrilineata Hope (=aubaili Bourg.). 

M. furcate Fairm. (=*argofli Bourg.). Macronote 
vouauxi Bourg. was described from a female specimen 
with immaculate thorax of the same species. The very 
brief description refers in error to Fairmaire’s species aa 
if. furcifera. 
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M. schonfeldti Kr. (==formosana Niij. & Mats.)* 
Onorimus oksukse Niij. & Mats., described from a female 
specimen, is a species of Trichius and perhaps a variety 
of T. donitzi Har. 


Australia. 

Diaphonia notubilis White, the type of which is in the 
British Museum, has been the subject of much confusion. 
It is deceptively like D. atra (=twniata) Schoch, but 
differs by its extremely coarsely strigose pygidium, 
decorated with two black spots, and the very sharp hind 
angles of the pronotum. The front tibia of the male has 
three teeth and the club of the antenna is very long. It 
has been taken by Mr. F. P. Dodd in North Queensland. 

Z>. dispar Newm. ( =satelles Blackb.). The types of 
both authors are also in the British Museum. 

D. nigriceps Bl. (=euclensis Blackb.). 1 have been able 
to compare Blackburn’s type with a sj)ecimen compared 
by Bourgoin with Blanchard’s. 

In conclusion I append descriptions of a few species of 
Cetoniidae for which no names appear at present to exist. 

The types of all these are in the British Museum 
collection. 

Macronota eximia, sp. n. 

Viridis, supra partim vcl toto opaca, subtus nitidissima, plus 
minusve igneo-micanR, elytrorum margins extemoplerumque 
punctis parvis albis pluribus omato, abdominis segmentis 
lateraliter anguste albido-marginatis; elongata, capite 
nitido, bilobato, grosse punctato, postice medio laevi, 
carinato ; pronoto antico fortiter punctato, postice medio 
leviter bi-impresso, lateribus antice oonvergentibus, postice 
fere parallelis, basi medio fortiter lobato; elytris unicostatis, 
extus leviter sinuatis: 

<?» pronoto antice anguste albomarginato, tibia antioa acumi¬ 
nata, media et postica subtus dense flavo-pilosis, hac intus 
longe penicillata, pygidio utrinque conioe elevato, abdomine 
subtus arcuato: 

?» tibia antica acute tridentata. tibia media extus fortiter 
unispinosa, pygidio late excavato. 

Long. 17-20 mm.; lat. max. 8-9 mm. 

Federated Malay States : Pahang, Cameron High¬ 
lands, Rhododendron Hill, 5200 ft. (H. M . Pendlebury , 
May, June). 
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This species is related to M . Ivdekingi , but has a number 
of well-marked peculiarities. The clypeus is strongly 
excised, as in M. Ivdekingi , the basal lobe of the pronotum 
is rather shorter than in that species and just before it 
there is a deep linear impression on each side of the middle, 
the pygidium is longitudinally impressed in the posterior 
part in the male, and has a large roundish depression in 
the female. The hind tibia of the male is dilated and 
hollowed in its posterior half, the hollow filled with close 
erect yellow hairs, the inner spur is long and slender and 
the margin adjoining it bears a brush of very long hairs. 
The middle tibia also bears dense pale velvety hairs 
beneath and its outer edge is without the sharp spine 
found in the female. The abdomen is arched beneath in 
the male and there is a longitudinal median groove in 
both sexes. 

Macronota rotundivollis, sp. n. 

Nigra, elytris (marginibus interioribus cxeeptis) rufis, maculis 
ochraceis ornata, olypeo ovato, nitido, punctato, fronte 
rugoso, tuberculo mediano instructo ; pronoto fere rotundo, 
dense punctato, breviter setoso, angulis postieis obtusiH, basi 
medio late lobato ; elytris opacis, apicem versus angustatis, 
margino laterali vix sinuato ; pygidio lato, piano, erecte 
setoso, corpore subtus medio nitido, paree punctato, later- 
aliter rugosulo ; tibia antica acute tridentata, media fortiter 
postica que minute spinosa ; 

cf, clava antennali longissima, abdomine subtus excavato. 

Long. 15 mm. ; lat. max. 7 mm. 

S. India : Shevaroy Hills, Yercaud, 4500 ft. (April, 
May). 

The single specimen was presented by the Coimbatore 
Museum. It resembles M. mouhoti , Wall., of Burma and 
Siam, but is of rather shorter form, not distinctly tapering 
behind, with the clypeus oval and not excised in front 
and the pronotum relatively smaller, more contracted 
behind and nearly round. Its upper surface is a little 
impressed in the middle behind, but the elytra are rather 
flat, with a feeble longitudinal costa only upon each. The 
colour is black, with red elytra and sulphur-yellow 
blotches, consisting of a small patch on each side of the 
head, a broad median stripe upon the pronotum and a 
small spot on each side, the entire scutellum, four oval 
spots bordering the elytral suture behind and placed close 
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together, and three at the outer margin of each elytr6n> 
the first behind the shoulder and the last at the hind 
margin. The sides of the sternal plates, a double row of 
blotches at the sides of the abdomen and a large patch 
upon the pygidium are of the same yellow colour. 

The unique type-specimen is a male, with the antennal 
club much longer than the footstalk and the abdomen 
deeply channelled beneath. 

Macronota coorgica , sp. n. 

Nigra, elytris saepe, antennis, tibiis tarsisque rufis, corpore 
supra lineis et maculis pygidio quo macula trilobata ornatis, 
corporis subtus lateribusquc albidis vol flavin; elongata, supra 
plana, capite antice nitido, ere bn 1 punctato, margin© antico 
leviter trisinuato, prothorace sat angusto, lateribus antice 
convergentibus, post ice fere parallels, basi leviter trisinuato ; 
elytris postioe attenuatis, leviter unicostatis, marginibus 
extends laevissime sinuatis ; corpore subtus nitido, parce 
punctato ; tibiis anticis acute tridentatis, posterioribus 4 
fortiter unispinosis: 

<J, pronoto angustiori, tibia postica intus longe ciliata, abdom¬ 
inis me<iio leviter canaliculate, clava antennali longissima; 
$, pronoto paulo latiori, angulis latcralibus magis prominen- 
tibus. 

Long. 15-16 mm. ; lat. max. 6*5 mm. 

Madras, Coorg : Sidapur, 3000 ft. (March), Santikoppa 
(May), Sonawarpet (L. Newsome , July). 

This is nearly related to M. perraudieri Fairm., which 
appears to range from Assam to Formosa, but the white 
elytral spots of the latter have coalesced to form lines in 
the present species. It is rather elongate in shape, flat 
above, with the upper surface opaque, except the front 
part of the clypeus, of which the anterior edge is feebly 
emarginate. The pronotum is heptagonal, rather narrow 
and parallel-sided in the male, gently lobed behind, with 
well-marked hind angles, and not hollowed at the base. 
The head is decorated with two and the pronotum with 
four longitudinal pale lines. The scutellum is black, with 
a pale circumference, and the elytra black or red, rather 
flat, tapered behind, each with a pale marginal line, 
interrupted at the shoulder, uniting with two lateral spots 
and returning close to, but not adjoining, the sutural 
margin. There is also an oblique median line extending. 
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from near the shoulder to near the middle of the suture. 
The pygidium has a trilobed leaf-like pale patch. 

Macronota omliceps, sp. n. 

Nigro-picea, vix nitida, curta, omnino pubesoens, scapulis 
albidis, corpore supra pilis ft avis longis baud densis vestito, 
sed elytris utrinque plagis 3 cxternis pilis brevioribus et 
densioribus ornatis, capite medio carinato, crebro punctato, 
ante oculos utrinque profunde inciso, clypeo ovali, antioe 
rotundato; pronoto levitor trails verso, crebre rugose 
punctato, medio carinato, lateribus medio angulatis, anguiis 
anticis et posticis paulo productis, illis aoutis, basi medio 
leviter lobato et hie deprosso ; elytris sat brevibus, crebre 
rugulosis, singulo costa nitida diviso ; tibia antica acutissime 
tridentata; cJ, clava antennali quam stipitem longiori, 
abdomine subtus profunde exeavato. 

Long. 15 mm. ; lat. max. 8 mm. 

Burma : Sima (P. M. R. Leonard , Aug.). 

The type is unique. It resembles M. vuitteti Bourg. in 
its coloration and general appearance, but differs from it 
in many important features. The hairy clothing is less 
close, except upon the elytra, and the three pale marks 
with which each of these is decorated and which occupy 
the same positions as in that species are much less well 
defined and consist only of pale yellow hairs. The 
pygidium also bears a small patch of pale hairs in place 
of the bright yellow mark in the other species. The most 
notable feature of M. ovaliceps is the great narrowing of 
the head at the points of insertion of the antennas, its 
width there being only about one-third of its total width 
measured across the eyes. The clypeus from this point 
is a little longer than it is wide and oval in shape, its 
anterior part uniformly rounded. The forehead bears a 
sharp longitudinal carina, continued upon the clypeus, 
and is clothed with short erect hairs. The pronotum also 
bears a longitudinal carina, whioh ends before reaching 
the base. It is densely and rugosely punctured and 
depressed in the middle of the basal half. The front 
angles are rather sharply produced* The elytra are short, 
very broad at the base and narrowed from shoulders to 
apioes. 

if. ovaliceps is possibly related to if. bipunctata Schttrh. 
from Yunnan, the clypeus of which is excised in front, 
while the pattern is evidently much more sharply defined. 
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Costinota decora Schiirh. is another Indian insect unknown 
to me, which, judging by the description of its hairy 
upper surface and narrow unnotched clypeus, may bear 
some relationship to M . ovaliceps, although differing 
conspicuously in its yellow-striped head and thorax. 

Olycyphana aurora , sp. n. 

Viridis, supra opaoa, subtus nitida, podibue flavidis, corporis 
subtus lateribus late albidis, pronoti basi ot linca mediana, 
soutello elytrorumquc parte scutellari laite igneo-rufis, 
pronoti punctis discoidalibus 4 et lateralibus 2, elytri singuli 
punctis 8 vel 9, pygidii punctis 4 basalibus albidis ; capite 
piano, subnitido, crebre punctato, margino antico medio 
depresso, vix exciso ; pronoto haud lato, lateribus crebre 
punctatis, marginibus lateralibus medio angulatis, postice 
fere rectis et parallels, angulis posticis nullis, soutello modioe 
an gusto ; elytris extus modice punctatis, intus punctato- 
striatis, angulo suturali haud fortiter spinoso; pygidio 
transverse strigoso, breviter setoso; corporis subtus 
lateribus subrugosis, medio parce punctato ; tibiis anticis 
aoute bidentatis : 

<$, tibia intermedia intus dense flavo-hirta, tibia postica leviter 
arcuata. 

Long. 9-10 mm. ; lat. max. 4-5-5 mm. 

Solomon Is. : Tulagi (H. T . Pagden , July to January). 
Taken on the flowers of Antigone. 

This beautiful little beetle is nearly related to the 
Moluocan Olycyphana aromatica Wall, and glauca Bl., 
which have almost the same pattern of white spots on a 
green background, but with two instead of four discoidal 
spots upon the pronotum, and both of which also show, 
in certain specimens, a similar rosy suffusion of the 
pronotum and scutellum. G. aurora , however, is smaller 
and narrower in shape, the clypeus is only feebly bilobed, 
the pronotum more distinctly angulate at the side and less 
broad at the base. The pale legs and the dense hairy 
fringe at the inner side of the middle tibia of the male 
are also distinctive of the new species, The rosy dorsal 
area is much brighter and more extensive in 0. aurora 
than in the related species, and extends backward as far 
as the middle of the elytral suture. 

Myoderma latipennis , sp. n. 

Nigra, opaoa, ubique brevisaime setose, breviter ovata, 
oonvexa, capite poetioe sicut pronoto dense rugoao. olypeo 
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exoavato, fortiter punctato, margine antioo medio leviter 
producto ; pronoto oonvexo, lato, lateribus fortiter rotun- 
datis, postioe oonvergentibus, angulis postiois fere rectis, 
Boutello distincte punctato ; elytris brevibus, apicem versus 
dilatatis, dense punctatis, singulo 5-costato, oosta humerali 
abbreviata; pygidio densissime rugoso ; pedibus sat 
graeilibus, tibia antica acute tridentata. 

Long. 13 mm. ; lat. max. 7*5 mm. 

Sierra Leone : Njala (E. Hargreaves , May). 

Only the unique type is known. 

M . latipennis is very distinct by its short broad form 
and dull black colour, the entire surface being very 
densely punctured or rugulose and clothed with minute 
setae. It is plump and convex, the clypeus hollowed and 
a little produced in the middle of the front margin, the 
pronotum broad, strongly rounded at the sides, which 
converge behind, with sharp but not acute hind angles 
and gently trisinuate base. The elytra are short, of the 
width of the prothorax at the shoulders and dilating 
strongly towards the end. The scutellum and elytral 
costsc are distinctly punctured, the intervals between the 
latter finely rugose, the pronotum and pygidium very 
densely rugose. The legs are fairly long and the front 
tibiue acutely tridentate. 

I prefer the generic name Myoderma , in use for 80 
years, to the form Myodermum , substituted for it in the 
Junk catalogue. Its author so emended it, no doubt as 
being more euphonious, and there is no conceivable 
advantage in replacing it by the less euphonious form. 

Myoderma striata , sp. n. 

Nigra, vix nitida, elytris pygidioque laeto rufis, oorpore toto 
brevitcr fulvo-setoso, elytrorum yetis dorsalibus parum 
perspicuis, capite rugoso, clypeo excavate, margine antico 
medio leviter producto ; pronoto lato, oonvexo, fortiter 
rugose punctato, lateribus rotundatis, angulis posticis fere 
obsolotis, basi arcuato, vix sinuato ; scutello elytrisque 
distincte punctatis, paulo nitidis, elytris profunde striatia, 
intervallis dorsalibus equalibus, lateralibus plus minusve 
altematis ; pygidio leviter rugosulo, sat dense fulvo-hirto, 
pootore, abdomine subtuy pedibusque modice baud longe 
hirsutis, tibiis anticis acute tridentatis. 

Long. 13-15 mm.; lat. max. 7*5-9 mm. 

Tanganyika : Msagaa, 35 miles East of Singid* 
(U. Burtt , between October and December). 
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This species differs from most of its congeners in having 
the dorsal part of the elytra deeply striate and the 
intervals equal and not alternately elevated, as they are 
in the lateral part. It rather closely resembles M . 
rufipennis Gestro, but, in addition to the different elytra, 
the pygidium is bright red and the whole surface of the 
body is less densely punctured and clothed with shorter 
and sparser pubescenoe. The clothing of the scutellum 
and elytra is very inconspicuous. The pronotum is 
coarsely rugose, well rounded at the sides and base, with 
very blunt hind angles, and the elytra are broad and not 
very convex. 

Endoxazus dgonensis, sp. n. 

Nigro-piceus, elytris pedibusque rufis, capite postioe, pronoti 
margine postico pectorequc longe flavo-hirto ; elongato- 
ovatus, convexus, nitidus, clypeo quadrato, haud lato, parce 
punctato, marginibus roflexis, antioo fere recto, vix exciao, 
front© orebro punctato, antice utrinque excavato ; pronoto 
convexo, irregulariter, medio sparsius et minutius, punctato, 
lateribus medio angulatis, antrorsum oonvergentibus, postioe 
fere parallelis, angulis posticis rectis, basi leviter trisinuato, 
scutello minute punctato, lateribus anguste opacis ; elytris 
irregulariter haud profunde punctatis, absque lineis aut 
oostis, angulis apicalibus rotundatis; pygidio convexo, 
la)vi, parcisaime punctato; metastemo et coxa postica 
opacis, flavis ; pedibus longis, tibia antica lata, obtuse 
tridentata, tibiis 4 posterioribus extus dentatis : 
c?, tibia intermedia valde arcuata, antennarum clava modioe 
longa. 

Long. 14 mm.; lat. max. 7*5 mm. 

Kenya : Mt. Elgon, 13,500 ft. (J F. W. Edwards , Feb.). 
Three male specimens only were taken. 

I have provisionally referred this and the following 
species to Endoxazus although they appear to differ 
considerably from the type-species, E. conradti Kolbe, 
which is unknown to me. They agree with it in the 
scarcely emarginate clypeus, with well reflexed front and 
side margins, the shape of the thorax, irregularly sculp¬ 
tured elytra, absence of a mesosternal process and strongly 
curved middle tibiae of the male, but differ in the thickly 
hairy metasternum and hind coxae, the longer tarsi and 
shorter antennal club of the male. These differences do 
not appear sufficient to exclude them from the genus. A 
second species, E. kivuensis Burgeon, which has been 
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referred to it, evidently differs still more than E. conradti 
from those here described, but of it only females were 
found. Only males of the two forms here described are 
known. Both are smooth and shining, with the meta* 
sternum and hind coxae opaque, as well as the scutellum 
in E . kenyensis and a very narrow marginal line upon 
that of E. elgonensis. The latter, although nearly related 
to E . kenyensis , is a less narrow-bodied species, with red 
elytra and without the grey markings upon the upper 
surface of E. kenyensis. The clypeus has the same rather 
narrow, parallel-sided shape, with a nearly straight front 
margin, the pronotum is of the same shape and has a 
similar scattered puncturation, but is without the posterior 
median groove, the scutellum is shining, except for the 
narrow lateral border, and the elytra are shining and 
shallowly, rather rugosely, punctured. The pygidium is 
smooth, very convex and feebly punctured. The legs 
are pale red or fulvous, all the tarsi (in the male) much 
longer than the tibiae and the metastemum and hind 
coxae clothed with long and dense tawny hairs. The 
forehead also bears long erect hairs, the punctures of the 
pronotum contain short inconspicuous ones and its hind 
margin hats a conspicuous fringe in front of the scutellum. 

Endoxazu8 kenyensis , sp. n. 

Niger, nitidus, griseo-raaculatus, pronoti margin© basali et 
lineola medians posticali, scutello toto, elytrorum utrinque 
vitta basali et duabus postmedianis pygidiique lateribus 
griseis, pedibus rufis, capite postioe, pronoti margine basali 
peotoreque longe fulvo-hirtis ; elongatus, nitidius, capite 
exoavatus, pare© punctatuB, olypeo fere quadrato, marginibus 
antico et lateralibus fere rectis, reflexis ; pronoto pare© 
punctato, medio anguste sulcato, lateribus ante medium 
angulatis, antrorsum convergentibus, postice parallelis, 
augulis posticis rectis, basi leviter trisinuato; elytrjs 
irregulariter baud profunde punctatis, angulis apicalibus vix 
rotundatis, pygidii lateribus pare© puntatis, medio lam; 
metasterno et coxis posticis opacis, pedibus longis, tibia 
antioa lata, breviter tridentata, tibhs 4 posterioribus extus 
dentatis: 

<J, tibia intermedia valde arcuata, antennarum clava modioe 

Longl3*5 mm.; lat. max. 7 mm. 

Ht. KxmrA, 8500-9700 ft. (<?. L. R . Hancock , April). 
Four male specimens were taken. 
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This speoies is shining black, with yellow legs, the 
sternum and hind coxae grey and opaque and clothed with 
long tawny hair and the upper surface decorated with a 
variable pattern formed of a grey or whitish chalky 
matter, covering the scutellum and (i usually) consisting of 
a spot behind each eye, a narrow basal margin to the 
pronotum and a short line in the posterior part of the 
median groove, a spot near the middle of the basal margin 
of each elytron, a median longitudinal line near the 
suture and two very short parallel ones between this and 
the outer margin. The sides of the pygidium also are of 
the same colour. In other resects the species agrees 
with E. elgonensis . 


VIII — The Mesozoic Ganoid Fishes of the Genus Pholido- 

phorus Agassiz. By Sir Arthur Smith Woodward, 

F.R. 8 . 

The genus Pholidophorus as formerly understood ( 7 ) 
seems now to have included several species which belong 
to distinct genera and even to distinct families. The 
preoperculum and cheek-plates have recently been ob¬ 
served in some of the small Triassic species which were 
originally referred to Pholodophorus, and they show that 
these fishes really belong to the more primitive family of 
Colobodontidse or Perleidida* ( 2 , b). When better known 
the other Triassic species are likely to prove to be similarly 
primitive. The earliest species which seem to exhibit 
some of the essential characters of Pholidophorus are the 
small fishes from Rhaetic formations, such as P. higginsi 
Egerton and P . belgrandi Priem ( 4 ). The osteology of 
their head, however, has not yet been sufficiently well 
observed. 

Genus Pholidophorus Agassiz. 

The typical species of the genus Pholidophorus is P. 
bechei Agassiz ( 7 ) from the Lower Lias of Lyme RegiB. 
It is a fusiform fish, with the back rounded in cross-section, 
and the ventral abdominal region also rounded but 
comparatively stout; the caudal pedicle is narrow, and 
the caudal fin deeply forked. The maxilla is gently 
arched, nearly uniform in depth throughout, and bears a 
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row of minute conical or styliform teeth on its convex 
oral border. Similar teeth on the dentary bone of the 
lower jaw are slightly larger. The sensory canal on the 
cheek-plates and on the expanded angle of the preoper¬ 
culum bears a few divergent branchlets. The suboper¬ 
culum is relatively large and divided from the operculum 
by an oblique suture. All the fins are fringed with 
numerous minute fulcra, and the undivided bases of the 
rays in the dorsal and anal fins are long, stout, and smooth. 
The pectoral fins are a little larger than the pelvic pair. 
The dorsal and anal fins are triangular, only about as long 
as deep, and the depth of the dorsal equals about half the 
depth of the trunk at its insertion. The dorsal fin arises 
opposite to or just behind the pelvic fins. The scales are 
arranged in from 40 to 50 transverse rows, and those 
traversed by the lateral line in the anterior part of the 
abdominal region, besides those immediately below, are 
twice as deep as broad ; other principal flank scales are 
deeper than broad, but most of the scales are nearly equi¬ 
lateral, and a few at the ventral and dorsal borders of the 
caudal region are even broader than deep. The dorsal 
ridge scales are not larger than the scales just below them. 

The generic characters are exhibited by several species 
ranging through European Jurassic formations, being as 
well marked in P. macrocepkalus Agassiz from the Bavarian 
Lithographic Stone (i) as in the species from the Lias. 
One species (P. obesus Traquair), probably of the same 
genus, is also known from the Wealden of Bemissart, 
Belgium ( 5 ). The earliest species are more slender than 
the latest species, which are comparatively deep-bodied. 
It is therefore interesting to note that the Lower Jurassic 
P. americanus Eastman ( 3 ) from South Dakota, U.S.A., 
is likewise slender, while the Upper Jurassic P. sinensis 
A. S. Woodw.,from North Shensi, China, is deeply fusiform. 

Genus Pholidophoboides, novum. 

One species from the Lower Lias, P. crenulatus Egerton, 
is distinguished from Pholidophorus by its smaller scales, 
which are less deepened on the flank. The scales are 
arranged in from 50 to 60 transverse rows, and those of 
the anterior part of the lateral line are less than twice as 
deep as broad. The scales are also comparatively thin, 
often displaying their concentric lines of growth. The 
Ann. db Mag . N. Hist. Ser. 11. Vol. viii. 7 
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fins are small like those of Pholidophorus . The maxilla 
seems to be comparatively stout. Ring vertebras are 
conspicuous in the abdominal region. 

P. crennlatus may therefore be regarded as the type- 
species of a distinct genus, Pholidophoroides . It was 
wrongly referred by Zittel ( 9 ) to Isopholis , of whieh the 
type-species is Ophiopais muensteri Agassiz, from the 
lithographic Stone of Bavaria. The Lower Liassic 
species, P. oaudalis A. S. Woodw., probably also belongs to 
Pholidojjhoroides. 

Genus Pholidophoristion, novum. 

A species from the English Middle Purbeck Beds, P, 
omatus Agassiz, differs from Pholidophorus especially in 
the large size of the dorsal fin and the shape of the abdo¬ 
minal region. The maxilla is bent sharply upwards 
behind, but its tooth-bearing oral border is straight, and 
its anterior end is only slightly bent upwards to articulate 
with the postero-superior edge of the premaxilla. The 
triangular dorsal fin, though opposed to the pelvic pair, 
is unusually far forwards, and its depth about equals that 
of the trunk at its insertion. The ventral face of the 
abdominal region is very wide and flattened, bordered by 
a series of angularly bent scales. The scales are arranged 
in from 40 to 50 transverse rows, and those of the abdo¬ 
minal flank are deepened as in Pholidophorus ; but the 
scales of the lateral line in the caudal region are traversed 
by a strong smooth keel. 

With these characters, therefore, P. omatus should be 
referred to a distinct genus, which may be named 
Pholidophoristion in allusion to the sail-like appearance 
of the dorsal fin. P. micronyx Agassiz, from the Litho¬ 
graphic Stone of Bavaria, evidently belongs to the same 
genus. 

Genus Ichtityokentrma, novum. 

Two more species from the English Purbeck Beds, P. 
purbeekensis Davies and P. brevis Davies, also seem to be 
wrongly referred to Pholidophorus . They are distinguished 
especially by the very large fulcra on the fins, and by the 
large size of the dorsal and anal fins and the scales. The 
triangular dorsal and anal fins are nearly equal in extent, 
the former being only a little deeper than the latter, and. 
almost as deep as the greatest depth of the trunk. Each 
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is fringed to the apex with only eight or nine large, deeply 
overlapping smooth fulcra. The scales are arranged in 
about 40 transverse rows, and those of the anterior part 
of the lateral line are remarkably deep, from three to four 
times as deep as broad. The scales immediately above 
and below those of the lateral line in this region are also 
somewhat deeper than broad. 

The genus which these two species represent may be 
appropriately named Ichthyokentema (Ash-goad). The 
so-called Lepidotm sibiricus Rohon (M<$m. Acad. Imp. Sci. 
St. P^tersbourg, ser. 7, vol. xxxviii. no. 1, 1890, p. 9, pi. i. 
fig. 12; pi. ii. figs. 23, 24), from the Jurassic of Govt. 
Irkutsk, Siberia, belongs either to this or to a related 
genus. 
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IX.— The Head, Shield of a new Macropetalichthyid Fish 
(Notopetalichthys hUlsi, gen. et sp. nov.) from, the 
Middle Devonian of Australia. By Sir Arthur Smith 
Woodward, F.R.S. 

[Plate X.] 

Thb discovery of a Macropetalichthyid head shield in a 
Middle Devonian marine limestone in Australia is another 
example of the similar distribution of the Devonian fishes 
in the northern and southern hemispheres ( 3 , 4 ). The 

7* 
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fowl was found by Mr. J. A. Watt, B.Sc., in Goodra Vale, 
New South Wales, and T am indebted to the Director of 
the Geological Survey of New South Wales for the oppor¬ 
tunity of studying the specimen. It is shown only 
very slightly enlarged in PI. I. 

The head shield lacks the left side from the front of 
the orbit backwards, and the right postero-lateral margin 
is a little broken. Otherwise it is complete, and it is 
especially interesting because it is almost uncrushed, only 
slightly distorted to the left. The anterior border of each 
orbit rises to the end of a short, laterally compressed ridge 
which is directed forwards and inwards, and the inter¬ 
orbital part of the cranial roof is flattened. Further back 
the sides of the roof incline gently downwards from a 
rounded longitudinal median ridge. In front of the orbits 
and the flattened interorbital roof the face inclines steeply 
downwards, with the lower rim curving forwards. The 
shape of the head is therefore much like that of the 
existing Cestraciont sharks, only it is less deep in propor¬ 
tion to its width. The ovoid orbits, with their long axis 
directed antero-posteriorly, are relatively large for a 
Macropetalichthyid, and the interorbital width scarcely, 
if at all, exceeds their longest diameter. The total length 
of the skull must have been nearly 1 cm., while the antero¬ 
posterior length of the orbit is about 22 mm. 

The head shield is comparatively thin, the average 
thickness of the broken edges being not muoh more than 
* millimetre. The middle of the small preorbital ridge is 
double this thickness. The external surface is completely 
covered with small rounded tubercles which are nearly 
uniform in size and closely arranged, often in parallel and 
concentric lines which are more or less fused into ridges. 
Some of the concentric ridges in the slightly raised rim 
of the orbits are completely smooth. The large sensory 
canals are as usual conspicuous, but the sutures between 
the constituent plates are only in part quite cleat. The 
opening of the ductus endolymphaticus is well seen far 
back on the right side, with a little smooth longitudinal 
streak in front and a narrower longitudinal groove 
behind it. 

The small median rostral plate (7?.) is a little longer 
than wide, and it tapers behind to a rounded end, which 
is on the steep face well below the flattened cranial roof. 
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l?he tubercles on its external surface are arranged in rows 
radiating from the front to the lateral borders and the 
hinder end. The pair of preorbital plates (PRO.) form 
the rest of the steep face, including the preorbital ridges. 




Notopetalichthya hillm, gen. et ap. n. 

Diagram of head shield restored, with sutures partially shown, about 
threequartem nat. size, in upper (A) and right aide view (B). 
Middle Devonian; Goodra Vale, New South Wales, Australia. 
M u median plate ; MA„ marginal; PRO ., preorbital; PTO.+ 
postorbital; R. f rostral; SO., suborbital. The side view differ* 
from that of PI. I. because the distortion has been corrected. 

They meet for a short distance in the middle line behind 
the hinder end of the rostral plate, and seem to extend 
into the flattened roof as a narrow strip along the inner 
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border of each orbit, thus meeting the pair of postorbital 
plates and excluding the long median plate from the 
orbital border. Most of the tubercles on the preorbital 
plates tend to fuse into ridges which are concentric with 
the external border, but those near the orbit are concentric 
with its border, while those at the median suture are 
transverse. The long median plate (M.) ends forwards 
in an angulated edge just in advance of the orbits, where 
the flattened roof bends into the steep face ; and it 
extends backwards to the occipital border of the shield. 
It is evidently composite and seems to include the small 
pineal plate. At least between the preorbital ridges 
parallel rows of tubercles radiate outwards and forwards 
from an antero-posteriorly elongated median area which 
is ornamented with sparse longitudinal rows of tubercles, 
including one relatively large median tubercle where a 
foramen might be expected if the pineal organ pierced the 
shield. This tubercle is between the front end of the 
orbits. Behind the supposed pineal area the longitudinal 
rows of tubercles radiate forwards and laterally from a 
point just behind the acute angle of the V-shaped supra¬ 
orbital sensory canal. Here the interorbital portion of 
the long median plate is still nearly flat, #nd its superficial 
tubercles are less distinctly fused into ridges. The median 
plate is widest in the poatorbital region, and this portion 
which is nearly half of the total length, is raised in the 
median longitudinal line into a rounded ridge. In its 
front half this ridge is simple, but in its hinder half it 
widens and is traversed by a longitudinal median depres¬ 
sion. The tubercles on the hinder portion of the median 
plate are arranged in rows which are chiefly oonoentric 
with the occipital border and are scarcely fused into ridges. 
The postorbital plate (PTO.) is wider than long, and seems 
to be produced at its antero-median angle to meet the 
narrow backward extension of the preorbital along the 
inner border of the orbit. Its superficial tubercles are 
only fused into ridges along the raised border of the orbit. 
The shape of the small plate further back, which is pierced 
by the ductus endolymphaticus, is uncertain. The limits 
of the suborbital (80.) are distinct. It is least wide where 
it meets the preorbital in front, and widest at its hinder 
border, where its width somewhat exceeds that of the 
orbit. The superficial tubercles are fused into ridges both 
at the orbital and lateral borders. The marginal plate 
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{MA .), which is incomplete behind, is covered with 
tubercles which are not much fused into ridges except 
near the lateral border. It extends inwards to reach the 
border of the orbit, thus separating the suborbital and 
postorbital plates, as in Macropetalichthys . 

The sensory canals are relatively broad, and are 
contained in tubes which for the greater part/ of their 
extent o]>en at the surface in a single row of large, usually 
ovoid pores. For a short distance where these canals 
pass out at the antero-lateral margin of the shield they 
are closed and appear merely as smooth grooves. The 
V-shajjed supraorbital canal is very conspicuous as usual, 
and begins behind at a point opposite the hinder end of 
the orbits. The cephalic extension of the main lateral 
line is united with its fellow by a sharply angulated 
commissure across the middle of the median plate a short 
distance behind the V-shaped supraorbital line. A lateral 
branch, as usual, connects it with the suborbital canal on 
the marginal and suborbital plates. 

In the relatively large size of the orbits and the narrow¬ 
ness of the interorbital region, the new Australian fossil 
differs from all known Macropetalichthyid head shields 
except that of Pse udopetalichthys (I, 6), which is distin¬ 
guished by the much more backward position of the angle 
of the V-shaped supraorbital sensory canal. In the shape 
of the snout the new fossil agrees with the only 
uncrushed Macropetalichthyid snout hitherto described 
(M. scheii Kiaer ( 5 )) in the prominence of the orbits, 
the flatness of the interorbital region, and the steepness 
of the upper frontal profile. In the separation of the 
supraorbital sensory canal from the commissure of the 
cephalic lateral line it differs from Macropetalichthys and 
agrees with the Lower Devonian Lunaspis ( 2 ) and the 
Upper Devonian Epipetalichthys ( 7 ). In the shape of the 
occipital part* of the median plate it most closely resembles 
Lunaspis ( 2 ). In the latter genus the fusion of the lines 
of superficial tubercles into concentric ridges is nearly 
complete. 

The Middle Devonian head shield from Australia there¬ 
fore belongs to a new genus, Notopetalichthys , characterized 
by the relative proportions of the snout, orbits, and inter* 
orbital space, the shape of the occipital part of the median 
plate, the single row of openings in the sensory canals, 
and the extent of the supraorbital canal. The type species. 



96 Mr. G. E. Bryant on 

of which the head shield is here described in detail, may 
be named N. hillsi, in honour of Dr. Edwin Sherbon Hills, 
who has contributed so much to our knowledge of Aus¬ 
tralian Devonian fishes. 
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EXPLANATION OF PLATE 1. 

Notope tali ch thys hillsi, gen. et sp. n. ; head shield in upper (A) and 
right side view (B), about natural size. Middle Devonian ; Goodra 
Vale, New South Walos, Australia. 


X.— New Species of Chrysomelidae (Coleoptera) from New 
Guinea, Solomon Is, and Fiji . By G. E. Bryant, 
F.R.E.S. (Entomological Assistant, Imperial Institute 
of Entomology). 

I All the types will be presented to the British Museum.) 

EuMOLPINjB. 

Stethotes coerulea , sp. n. 

Metallic blue, the underside, legs, and five terminal 
segments of the antennae black, the six basal segments of 
the antennae fiavous, prothorax punctured, the elytra 
strongly punctate-striate. L. 3 mra. 

Head deep metallic blue, oblong and very convex, the 
front with a few strong punctures, the vertex and base 
with the punctures almost strigose. Antennae slender, 
extending a little beyond the base of the elytra, the six 
basal segments fiavous, the five terminal segments blaok, 
the two basal segments more dilated than the third to the 
sixth, which are slender and about equal, the five terminal 
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thickened and about equal. Prothorax metallic blue, 
very convex, widest at its base, the sides rounded and 
contracted in front; somewhat strongly punctured, the 
punctures widely separated, but closer at the sides. 
Scutellum rather large, black, nitid, subtriangular. Elytra 
metallic blue, strongly punctate-striate, the punctures 
widely spaced, the shoulders prominent, the sides straight 
to behind the middle, thence gradually rounded to the 
apex. Legs black, all the femora with a strong tooth, 
the anterior femora rugosely punctured, the middle and 
posterior tibiae strongly notched at their apex. Underside 
black. 

New Guinea : Talasea, (i. \i. 1940 (J. L. Froggatt) ; 2 
specimens. Feeding on Solanum sp. 

Allied to S. apicicorvis , Baly, from Aru Island, but 
differs in colour and the puncturation not nearly so close. 

Halticinje. 

Eucycla leveri , sp. n. 

Body rounded, strongly convex, head and prothorax 
black, elytra metallic purple, antennae with the basal 
segments pale yellow. Legs fulvous, underside black. 
L. 3 mm. 

Head black, the vertex smooth, impunetate, the inter- 
antennal space narrow. Antennae in the male longer 
than female, extending slightly beyond the base of the 
prothorax, the six basal segments pale yellow, the first 
segment very long and club-shaped, equal in length to 
the four following together, the second thicker, but equal 
to the third, the third to sixth about equal, the seventh 
to tenth black, all about equal and slightly thickened, the 
eleventh pale yellow, longer than the tenth and pointed. 
Prothorax black, nitid, finely punctured, transverse, the 
sides contracted in front, the basal margin with a medium 
rounded lobe, Scutellum nitid, triangular. Elytra 
metallic purple, punctate-striate, the intervals smooth, 
marginal space broad and without striae. Legs fulvous. 
Underside black, sparsely pubescent. 

Solomon Islands : Tulagi, 3. viii. 1934 (Jf. A . Lever ); 

Allied to E< violaeea , Chen, from Larat Island, but 
differs in the prothorax not so broad and more contracted 
in front, and the colour of the antennal segments different. 
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Arsipoda scUomonensis , sp. n. 

Oblong-ovate, below piceous, above metallic dark green 
or coppery, the antennae, palpi, labrum and the four 
anterior legs fulvous, head and prothorax irregularly and 
not strongly punctured; elytra punctate-striate, the inter- 
stices slightly costate towards the apex. L. 2-2*50 mm. 

C J and -Head metallic dark green, irregularly and 
rather feebly punctured, the eyes large but not prominent, 
labrum and palpi fulvous, the antennae fulvous, inserted 
close together, extending a little beyond the base of the 
elytra, the two basal segments thickened, the third to the 
seventh more slender and about equal to each other, 
the terminal segments gradually thickened. Prothorax 
metallic dark green, transverse, the sides straight and 
margined, narrowed in front, the anterior angles oblique, 
the surface finely and somewhat irregularly punctured, a 
sinuate narrow feeble impression at the base, terminated 
at each end by a longitudinal sulcus. Scuteilum dark 
metallic green, impunctate. Elytra dark metallic green, 
punctate-striate, the punctures stronger than on the 
prothorax, the interstices slightly costate towards the 
apex. The four anterior legs fulvous, the posterior 
femora incraHsate and fuscous, clothed with short scattered 
pubescence, the hind tibiae fulvous, slightly curved and 
notched at their apex. Underside piceous, the first 
ventral segment very long, all the ventral segments 
clothed with short scattered pubescenoe. $ smaller 
than $. 

Solomon Is. : San Cristobal, Kirakira, 9. v. 1945 ( R . A . 
Lever), 19 specimens ; Guadalcanal, 81. viii. 1934 (H. T . 
Pagden ), 2 specimens, on Colocasia. 

Allied to A. parvula Jao.*~.4. conmnguinea Blk., from 
N. Queensland, but differs in its darker colour, the 
punctuation of the elytra finer and the interstices of the 
striae less costate. 

A. tenimberensis Jac. (Ch&tocnrma), A. costipennis Baly 
(Crepidodera). All these species, which have been de¬ 
scribed in three different genera, are very closely allied. 

Podagrica froggatti , sp. n. 

Ovate, convex, pointed behind, colour deep blue, the 
four basal segments of the antennae fulvous, the sides of 
the elytra strongly costate. L. 5 mm. 
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Head dark blue, irregularly punctured between the 
eyes, the basal portion impunctate. Antennae extending 
slightly beyond the base of the prothorax, the four basal 
segments fulvous, the remainder black, the first very long 
and club-shaped, the second shorter and about equal to 
the third and fourth, the fifth to the apical slightly 
thickened and pubescent. Prothorax deep blue, very 
transverse, the sides rounded and slightly contracted in 
front, feebly margined, the anterior angles distinct, very 
finely and not closely punctured, on each side of the front 
margin a short longitudinal depression. Rcutellum tri¬ 
angular, smooth and impunctate. Elytra deep blue, the 
sides rounded and behind the middle tapering and almost 
pointed, the sides feebly margined and with well-defined 
costae becoming strongest at the side, very finely punctured, 
forming irregular double rows. Legs black, the posterior 
pair clpthed with thick golden pubescence towards the 
apex. Underside black, clothed with very short ashy 
pubescence, the first ventral segment twice as long as the 
second, the second to the fourth about equal, the apical 
segment strongly notched in the male. 

New Guinea : Huon Gulf, Morobe District, 22. v. 1937 
(J. L. Froggatt ); 1 specimen. 

New Guinea : Kokoda, vi. 1933, 1200 ft. (Miss L . E . 
€heesman ); 1 specimen. 

This species is a very striking one on account of its 
entirely blue colour and costate elytra, and 1 P. tarsata 
Baly, from New Guinea only approaches it in size. 

Podagrica bassdse, sp. n. 

Body oblong, parallel-sided, rounded behind, fulvous, 
elytra metallic blue, the six apical segments of the antennas 
black, the ventral segments of the abdomen fuscous. 
L. 3*50 mm. 

Head fulvous, the vertex convex and impunctate, 
antennas extending beyond the base of the elytra, the five 
basal segments fulvous, the six apical black, the first 
segment much thickened, twice as long as the second, the 
second shorter but thicker than the third, the fourth and 
fifth about equal, each a little shorter than the third ; the 
remainder thickened, pubescent, and about equal to each 
other. Prothorax fulvous, transverse, very finely and not 
closely punctured, the sides slightly rounded, the anterior 
.angles oblique and thickened, the posterior margin having 
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on either side near the hind angle a deep short perpendicular 
impression, while behind the eyes on the anterior margin 
a very short perpendicular impression. Scutellum small, 
impunctate, triangular. Elytra metallic blue, slightly 
broader than the base of the prothorax, nearly parallel¬ 
sided, gradually rounded to the apex, finely punctate- 
striate, in irregular double rows, the intervals between the 
striae at the sides slightly costate. Legs fulvous. Male 
with the first segment of the anterior tarsus dilated. 
Underside fulvous, the ventral segments of the abdomen 
fuscous. 

New Guinea : Huon Gulf, Morobe District, 22. vi.-19. 
vi. 1937 (J. L. Froggatt ); 5 specimens. Reported feeding 
on the foliage of Basaela sp. 

Allied to P. striatipenm's, Jac., from India, but differs 
in the much finer double punctate striae of the elytra. 

Crejndodera ealomonis , sp. n. ♦ 

Subelongate, convex, metallic blue, the abdomen black, 
antennae and palpi fulvous, the basal and five terminal 
segments tinged with fuscous, legs fulvous, the posterior 
femora black. L. 2 mm. 

Head metallic blue, impunctate, a longitudinal carina 
between the insertion of the antennae, eyes round and 
somewhat prominent. Antennae extending well beyond 
the base of the elytra, the two basal segments more 
swollen, the first nearly twice as long as the second, 
tinged with fuscous, the third to the sixth more slender 
and each a little longer than the second, fulvous, the five 
terminal segments all about equal to each other, more 
dilated and fuscous. Prothorax metallic blue, finely and 
rather closely punctured, transverse, the sides margined 
and slightly contracted in front, the anterior angles 
obliquely truncate, a transverse basal impression. Scutel¬ 
lum metallic blue, impunctate, subtriangular. Elytra 
metallic blue, slightly wider than the base of the prothorax, 
the sides almost straight, and rounded at the apex, 
punctate-striate, the punotures not very dose together, 
stronger than on the prothorax. Legs fulvous, the middle 
and posterior tibiae tinged with fuscous, the posterior 
femora black. Underside metallic blue, except the ventral 
segments of the abdomen, whioh are blaok, the first 
segment twioe as long as the seoond, the second to the 
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fourth about equal. Male with the first segment of the 
anterior tarsi more dilated. 

British Solomon Islands : xi. 1931 (R. J. A. W. Lever ); 
2 specimens. 

Somewhat allied to C. cceruleata Baly and C. indicica 
Blkb. from Australia, but smaller and the puncturation 
of the elytra different. 

Psylliodes fulvipes, sp. n. 

Elongate ovate, convex, metallic blue-green, the 
underside, the three basal segments of the antennae, and 
the legs fulvous. L. 2-50 mm. 

Head metallic blue-green, impunctate, a small round 
impression between the eyes, the antennae long and 
slender, extending to the middle of the elytra, the three 
basal segments fulvous, each long and slender, about equal 
to each other, the seven terminal segments black, all about 
equal and slightly thickened. Prothorax metallic blue- 
green, slightly transverse, widest at the base, narrowing 
slightly in front, the anterior angles obliquely truncate, 
finely but not closely punctured. Scutellum small tri¬ 
angular, black, impunctate. Elytra metallic blue-green, 
broader than the base of the prothorax, widest at the 
middle, thence tapering and rounded to the apex, finely 
punctate-striate; all the legs bright fulvous, the male 
with the first segment of the anterior tarsi dilated. Under¬ 
side fulvous, the first ventral segment of the abdomen 
longer than the second, and about equal to the fifth, the 
second to the fourth much shorter and about equal to each 
other; irregularly punctured. 

New Britain : Rabaul, 16. xii. 1940 ( J . L. Froggatt ); 3 
specimens. 

Somewhat allied to P. novse-cdkdoniee Baly. 

Psylliodes solani, sp. n. 

Elongate ovate, convex, metallio purple, the underside 
black, the antennae with the five basal segments fulvous, 
the five terminal segments black, the legs fulvous, except 
the posterior femora, whioh are metallic purple. L. 3- 
3-50 mm. 

Head metallio purple, very finely punctured, a trans¬ 
verse shallow impression between the eyes, the labrum 
black. Antennas extending not quite to the middle of the 
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elytra, the five basal segments fulvous, all about equal, 
the five terminal segments black, pubescent, slightly 
thickened, all about equal. Prothorax metallic purple, 
strongly punctured, transverse, widest at the base, the 
sides slightly rounded, narrowed in front, the anterior 
angles obliquely truncate. Scutellum dark purple, tri¬ 
angular, impunctate. Elytra metallic purple, broader than 
the prothorax, rounded at the shoulders, broadest before 
the middle, gradually narrowing at the apex, finely 
punctate-striate, the intervals smooth. Legs fulvous, with 
the exception of the posterior femora, which are metallic 
purple ; the hind tibifie toothed at the apex. Underside 
black, the ventral segments of the abdomen somewhat 
closely punctured and pubescent, the first segment the 
longest, the apical segment strongly notched in the male. 

New Britain : Kabul, 24. viii. 1934 (J. L . Froggatt) ; 
2 specimens. On foliage of Solanum sp. 

Allied to P. malaisei Bry., from Burma, but smaller 
and colour of legs different. 

Galervcinm. 

Dr a ha, n. n. pro Sarda Baly, 1863, neo Lac6pM©, 1832. 

Drasa tibialis , sp. n. (Fig. 1.) 

Ovate, moderately convex, flavous, nitid, antennae 
black, with the two basal segments fulvous, the two 
terminal segments flavous, elytra blue black, margined 
with flavous, legs flavous, all the tibiae with their outer 
margin black. L. 8 mm. 

Hoad flavous, nitid, impunctate, the front perpendioular, 
a longitudinal median impression on the basal part. 
Antennae long and slender, extending to the apex of the 
elytra, black, with the two basal segments fulvous, and 
the two apical segments flavous, the first segment slightly 
curved, dilated at the apex, the second very short and 
rounded, the third elongate, longer than the first or third, 
the fourth to the seventh about equal, each a third shorter 
than the third, the eighth to the eleventh each slightly 
shorter than the seventh, the tip of the apical segment 
tinged with fuscous. Prothorax flavous, nitid, transverse, 
very narrow in relation to the base of the elytra, and very 
little wider than the head, the sides nearly parallel, the 
anterior angles acute, the posterior angles produced in a 
tubercle, and a small tuberole in the angle. Scutellum 
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flavous, nit id, impunctate triangular. Elytra blue, mar¬ 
gined with flavous, the suture with the basal two-thirds 
margined with flavous, the side margins strongly explanate, 
containing strong punctures, the sutural margin also 
strongly punctured, the basal portion of the surface with 
a few fine punctures, the basal half depressed behind the 
shoulders. Legs flavous, all the tibiae with their outer 
margin black, clothed with fine pubescence. Underside 

Fig. l. 



Draaa tibialis, sp. n. 

entirely flavous, the ventral segments of the abdomen 
rugosely punctured. 

Solomon Islands : Guadalcanal, Popanu, 11. xii. 1934, 
600 ft. (jR. A. Lever), 7 specimens ; Bougainville Island : 
Kieta, 31. v. 1934, x. 1937 (J. L. Froggatt ), 2 specimens. 

Allied to Sarda tetraspilota Baly, from the New Hebrides, 
but differs in colour, and having no pattern on the elytra. 
The two specimens from Bougainville differ slightly in not 
having the sutural margin so strongly punctured. 

Cerophysa vitiensis , sp. n. (Fig. 2.) 

Fulvous, except for the elytra, black, and the nine ter¬ 
minal segments of the antennae fuscous, the male with the 
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ninth antennal segment enormously dilated, the female 
with the antennae simple, head impunctate, prothorax and 
elytra very finely punotured. L. 6-6-5 mm. 

Head fulvous, impunctate, a transverse impression 
behind the insertion of the antennae, a short median 
longitudinal carina in front. Antennae extending to the 
middle of the elytra, the two basal segments fulvous, the 
remainder fuscous. Male with the first segment long and 
swollen, the second very short and rounded, the third 
four times as long as the second, the fourth to the sixth 
about equal to each other and a little shorter than the 

Fig. 2. 



third, the seventh and eighth each increasing in width, 
the ninth enormously dilated, deeply excayated below, its 
margin dentate, the tenth and eleventh long and slender, 
the eleventh a third longer than the tenth. Female 
with all the segments simple. Prothorax fulvous, very 
finely punctured, widest in front, contracted at its base, 
the sides feebly margined, the upper surface with a rather 
deep transverse impression, a little behind the middle. 
Scutellum fulvous, impunctate, triangular. Elytra black, 
nitid, very finely and irregularly punotured, gradually 
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broadening from the base to the apex, the apex rounded. 
Legs fulvous. Underside fulvous, the sternum impunc- 
tate, the ventral segments of the abdomen somewhat 
rugosely punctured. 

Fiji Islands : Tamavua, 7. vi. 1927 (II. W. Simrnonds) ; 
3 <J<J, 2 

The first species to be described from this region. 
Somewhat allied in colour to C. fulvicoUis Jac., from 
Burma, but the male with the ninth segment of the 
antennae, instead of the eighth, dilated. 


XI.— New or little-known Tipulidso ( Diptera ).—LIX. 

Neotropical Species . By Charles P. Alexander, 

Ph.D., F.R.E.S., Massachusetts State College, Amherst, 

Massachusetts, U.S.A. 

The crane-flies discussed herewith are all from Ecuador, 
with the exception of a single species from Argentina 
that has been incorporated for comparison with one of the 
Ecuadorean forms. As in recent parts under this general 
title, the present material was collected by William Clarke* 
MacIntyre, aided by native assistants. My great indebted¬ 
ness to Mr. MacIntyre is expressed for his efforts in making 
known the very rich Tipulid fauna of Ecuador. 

Tanypremna (Tanypremna) picturella , sp. n. 

General coloration of mesonotal praoscutum castaneous, 
the cephalic and humeral portions intensely black; 
pleura uniform orange-yellow, scarcely patterned ; all 
tibiae and tarsi black ; wings pale yellow, heavily patterned 
with brown ; cell 1 si M 2 relatively large, m~cu at near 
two-thirds the length of ; petiole of cell M x longer 
than m ; basal abdominal tergites obscure brownish 
yellow, ringed with brownish black on posterior portion ; 
outer segments uniformly blackened, the hypopygium 
more yellowish. 

Male .—Length about 11 mm.; wing 11 mm. ; antennas 
1*3 mm. 

Frontal prolongation of head yellow above, more 
pruinose on sides beneath ; nasus short, tufted with long 
black setae; palpi black throughout. Antennae very 
short, as usual in the subgenus ; scape and pedicel pale 
yellow, flagellum uniformly black ; flagellar segments 
Ann . <& Mag . N. Hist . Ser. 11 . Voh viii. 8 
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soon passing into elongate. Head with anterior vertex 
clear orange-yellow, the posterior vertex infusoated; 
vertical tubercle high, the summit weakly emarginate. 

Pronotum obscure yellow, restrictedly darkened me¬ 
dially. Mesonotal praescutum with the disk covered 
by a caetaneous shield, the usual stripes confluent; 
cephalic and humeral portions of eclerite intense black, 
the lateral borders before suture less evidently darkened ; 
scutum conspicuously blackened ; posterior sclerites of 
notum brownish yellow, the mediotergite slightly darker; 
pleurotergite yellow ; praescutum glabrous. Pleura uni¬ 
formly orange-yellow, only the ventral sternopleurite 
a trifle darker. Halteres yellow, the apex of stem weakly 
darkened. Legs with the coxae and trochanters yellow, 
the posterior pair slightly more testaceous ; femora brown, 
more brightened at base, the tip narrowly blackened; 
all tibisB and tarsi black. Wings with the restricted 
ground-colour pale yellowish subhyaline, the disk heavily 
patterned with brown ; cells C and 8c uniformly dar¬ 
kened ; stigma brown ; cord and outer end of cell 1st M % 
seamed with brown, the margins diffuse; all veins 
beyond cord broadly and diffusely margined with brown, 
restricting the ground to pale centres to the cells ; a pale 
brown cross-band before mid-length of wing, crossing 
cells R and M just beyond mid-length, widened behind 
in cells Cu and 1st A , including the entire outer end of the 
latter cell ; margins of cells 2nd A and the narrowly 
open Cu similarly clouded; a small postarcular cloud 
in bases of cells R and M ; prearcular field chiefly pale ; 
veins pale, a little darker in the patterned areas. Vena¬ 
tion : Sc % ending opposite r~m ; Rs of moderate length, 
arcuated at origin ; cell 1st M % relatively large ; m~cu 
at near two-thirds the length of ; petiole of cell M x 
longer than m. 

Basal abdominal segments obscure brownish yellow 
on proximal rings, brownish black on posterior portions ; 
fourth and succeeding segments almost uniformly black¬ 
ened ; basal stemites uniformly yellow, the outer segments 
darkened; hypopygium more yellowish. Male hypo- 
pygiura with the basistyle not produoed, the dististyles 
apioal in position. Outer dististyle relatively wide, 
entirely pale, with long coarse, chiefly marginal setae. 
Inner dististyle broadly flattened, pale, the beak relatively 
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long, blade-like; outer margin of style with a series 
of from eight to ten curved black spines, irregularly 
spaced, extending to the base of the rostrum, the more 
basal spines a little shorter than the outer ones. 

Hob. Ecuador (Oriente). 

Holotype , Abitagua, altitude 1200 metres, May 26, 

1939 (MacIntyre). 

Tanypremna (Tanypremna) pictureUa is readily told 
from all other species with uniformly blackened tarsi 
by the patterned wings. 

Hokrrusia vivida , sp. n. (Fig. 1.) 

General coloration of notum brown, the praescutum 
with four more reddish-brown stripes ; antennae (male) 
relatively long, basal flagellar segments weakly bicoloured ; 
pleura yellow ; wings with centre of disk whitish sub¬ 
hyaline, the remainder of the ground-colour strongly 
infuscated; a heavier brown pattern, including areas 
beyond arcuius ; at origin of Ms ; cord and at mid-length 
of cell M ; cell strongly constricted at mid-length ; 
m-cu before fork of Af 3 + 4 ; male hypopygium with the 
outer dististyle elongate, abruptly narrowed on distal 
third. 

Male. —Length about 15 mm. ; wing 17-5 mm. ; an¬ 
tennae about 4*6 mm. 

Female .—Length about 18 mm. ; wing 18 mm. 

Frontal prolongation of head light brown; nasus 
distinct; palpi black, the terminal segment paling 
to obscure brownish yellow. Antennae with scape and 
pedicel yellow ; basal flagollar segments weakly bicoloured, 
black basally, the tips restrictedly brightened ; eighth 
and succeeding segments uniformly blackened; flagellar 
segments cylindrical, the terminal segment abruptly 
reduced in length and diameter. Head brown, the vertex 
vaguely darkened medially. 

Mesonotum brown, the praescutum with four more 
reddish-brown stripes that are poorly differentiated 
against the ground ; scutum darkened medially, the lobes 
slightly brightened; scutellum chiefly dark brown, 
the parascutella a little paler ; mediotergite pale brown, 
fading to yellow on posterior portion, the central area 
with indications of a capillary brown vitta ; mesonotum 
rather abundantly covered with short golden yellow setae 

8 * 
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that are lacking on the prsescutal stripes. In female, 
the prfiBscutal stripes more pruinose. Pleura uniformly 
pale yellow, the pleurotergite more blackened on its 
ventral portion, longitudinally ribbed. Halteres with 
stem obscure brownish yellow, restrictedly brightened 
at base, the knob infuscated. Legs with coxae and tro¬ 
chanters yellow; femora obscure yellow, the tips rather 
narrowly and weakly darkened ; tibiae and tarsi obscure 
yellow to brownish yellow. Wings with the centre of disk, 
including cell M and adjoining portions of cells R and jRj, 
whitish subhyaline, the remainder of ground strongly 
infuscated, including all cells beyond cord, but especially 
the outer radial field ; conspicuous darker brown areas, 
as follows: —Postarcular in bases of cells R and M ; 
origin of R *; seams on anterior and posterior cords, 



Male hypopygium, details. Symbols : id , inner dististylo ; 
od, outer dististyle ; p, phallosome ; t, 9th tergite. 

interrupted at M 1+i ; a conspicuous area in oell M 
adjoining vein Cu, at near mid-length of oell; stigma 
dark brown ; cell Sc uniformly dark brown, C more 
brownish yellow; veins dark brown. Venation: Re 
relatively long, nearly twice the length of m-cu ; cell R % 
strongly constricted at mid-length, the adjoining veins, 
especially R t+t , strongly sinuous ; cell let M % relatively 
long : m-cu before fork of M a+i . 

Abdomen obscure brownish yellow, trivittate with 
dark brown, this colour likewise including the posterior 
borders of the segments; sternites more uniformly 
brightened ; subterminal segments more uniformly dark 
brown ; hypopygium chiefly obscure yellow. Male hypo¬ 
pygium (fig. 1) with the tergite, 9 1, transverse, the caudal 
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margin deeply and broadly eraarginate, the border thick¬ 
ened and medially produced into a short lobe, Disti- 
styles, id , od, as figured, the outer elongate, abruptly 
narrowed on distal third ; inner style with more than 
apical half dilated into a head, the beak very short and 
obtuse. 

Hob . Ecuador. 

Holotype , Banos, altitude 1700 metres, May 12, 1939 
(MacIntyre). Allotype , $, Abitagua, Oriente, altitude 
1200 metres, April 4, 1937 (MacIntyre). 

Holorusia vivida is quite different from other regional 
species. In the conspicuously patterned wings, it some¬ 
what resembles II. sinuosa Alexander and related forms, 
but the pattern of the wings and body, as well as the 
venation, are quite distinct. 

Tipvla effulta , sp. n. (Fig. 2.) 

Allied to parishi ; general coloration brownish yellow, 
the pracbcutum with scarcely differentiated stripes; 
antenna? of moderate length, the basal flagellar segments 
bicoloured ; wings greyish subhyaline, cells C and Sc 
darker brown ; a sparse brown wing-pattern ; Bs sub¬ 
equal in length to m~eu ; abdomen yellow, the sub¬ 
terminal segments blackened ; hypopygium chiefly yellow; 
caudal margin of tergite with two slender divergent 
lobes ; dististyle with unusually long and slender lobes ; 
ninth stemite with a setiferous brush-like lol>e in notch ; 
eighth stemite long and sheathing, the margin fringed 
with long reddish setae. 

Male .—Length about 11 mm.; wing 12—12*5 mm. ; 
antennae about 4 mm. 

Female .—Length about 14 mm. ; wing 13 mm. 

Frontal prolongation of head brownish yellow, relatively 
short; nasus distinct; palpi pale brown. Antennae 
(male) of moderate length ; basal three segments yellow ; 
succeeding segments bicoloured, black, with about the 
distal half of each yellow, the outer segments uniformly 
blackened; basal enlargements of segments poorly 
developed ; verticils a trifle shorter than the segments ; 
terminal segment elongate-conical. Head pale brown. 

Pronotum brownish yellow. Mesonotum uniform 
brownish yellow, the praescutum with very poorly differ¬ 
entiated darker markings, the praescutal interspaces 
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indicated chiefly by microscopic setulso. Pleura yellow. 
Halteres pale brown. Legs with coxa* and trochanters 
yellow ; femora obscure yellow ; tibiae brownish yellow, 
darker at tips ; tarsi brown ; claws small, simple. Wings 
greyish subhyaline, cells C and Sc abruptly dark brown ; 
prearcular field only weakly infumed ; stigma oval, 
brown ; wing-tip weakly darkened ; cord, outer end of 
cell 1 at and the medial veins beyond the latter very 

insensibly bordered by brown ; veins brown. Venation : 
Jts arcuated, subequal in length to the long tn-cu ; i ^ 1+2 
entire ; petiole of cell M l nearly twice the length of m ; 
m-cu before fork oi x ; cell 2nd A wide. 



Fig. 2 .—Tipula ejfulta, Bp. n. Male hypopygium, details. 

Fig. 3 .—Tipula prolixtAtema , sp. n. Male hypopygium, details. 

Symbols : d, dististyle ; 8*. eighth stemite ; 9* f lobe of 
ninth stemifo , t, 9th tergito. 


Abdominal tergites yellow, the outer segments more 
darkened, especially laterally; subterminal segments, 
including six and seven, with basal half of stemite eight, 
black ; eighth tergite brown ; remainder of hypopygium 
yellow; stemites, except as described, obscure yellow. 
Male hypopygium (fig. 2 ) with the tergite, 9J, terminating 
in two slender, divergent lobes that are separated by a wide 
U-shaped median notch. Dististyles, d 9 with the lobes 
unusually long and slender. Lobe at base of stemite, 9 s, 
a short compact structure, the surface set with abundant 
reddish setae and spines to produce a brush-like organ. 
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the upper portion further produced into a long pale 
lobe (not shown in figure). Eighth stemite long and 
sheathing, the caudal margin gently convex to subtrun- 
cato, the margin on either side of mid-line with a fringe 
of long reddish setae. 

Hob . Ecuador. 

Holotype , Rio Blanco, near Baiios, altitude 1600 
metres, October 5, 1936 ( MacIntyre ). Allotopotype , $. 
Paratopotype , 1 J with type ; 1 altitude 1700 metres, 
August 15, 1937. 

Tipula effulta is allied to T. nrophora Alexander, 
T. trinitatis Alexander, and similar species, differing 
conspicuously in the structure of the male hypopygium. 
There appear to be a very great number of species of the 
group distributed throughout Tropical Amerioa. 

Tipula prolixistema , sp. n. (Fig. 3.) 

Allied to parishi ; general coloration greyish brown, the 
praescutal stripes scarcely differentiated ; antennae (male) 
relatively long, about one-half the length of wing, flagel¬ 
lum black ; wings with a strong brown tinge, stigma 
and wing-base darker brown ; coll 2nd A moderately 
wide ; male hypopygium with the caudal margin of ninth 
tergite produced medially, tufted with black spinous 
set® ; on either side of median lobe with a slender lateral 
lobe that is tufted with black setae ; lobe of ninth sternite 
a simple, strongly sinuous, pale rod, the surface with 
pale setulae ; eighth sternite very long and sheathing, 
narrowed outwardly, at aj>ex further produced into a 
suboval median lobe. 

Male. —Length about 10 mm.; wing 10*5 mm.; 
antennae about 5*5 mm. 

Female .—Length about 12-5 mm. ; wing 12 mm. 

Frontal prolongation of head brownish yellow ; nasus 
stout; palpi black. Antennae (male) relatively long, 
approximately one-half the length of wing; scape and 
pedicel yellow, flagellum black; flagellar segments 
elongate, moderately incised; verticils much shorter 
than the segments. Head medium brown with a scarcely 
developed vertical tuberole ; setae of orbits blaok, con¬ 
spicuous. 

Mesonotum almost uniform greyish brown, the pr»- 
scutal stripes scarcely differentiated. Pleura more 
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testaceous yellow. Halteres blackened. Legs with the 
coxae testaceous yellow ; trochanters yellow ; femora 
yellowish brown ; tibiae brown ; tarsi black ; legs long 
and slender, as in the group. Wings with a strong brown 
tinge, cell Sc darker ; stigma and wing base still darker 
brown ; veins brown. Venation : Rs gently arcuated, 
subequal to vn-cu ; cell 2nd A moderately wide. 

Abdominal tergites dark brown, the stemites a trifle 
brighter; male with a black subterminal ring on seg¬ 
ments seven and eight; hypopygium, including all but the 
darkened base of the elongate eighth stemite, yellow. 
In the female, abdomen chiefly darkened, vaguely 
patterned with obscure yellow'; ovipositor with the 
genital segment yellow, the valves yellow ; cerei beyond 
their bases strongly infuseated. Male hypopygium 
(fig. 3) with the ninth tergite, 9£, a little longer than 
broad, the outer lateral angles rounded ; median area 
of apical margin produced into a low transverse lobe set 
apieally with abundant black spinous set® ; on either 
side of median lobe, arising from just behind the tergal 
margin, a slender lobe that hears numerous short black 
setae, chiefly clustered at apex ; lateral margin of tergite 
at near midlength bearing a low lobe. Dististyle, d, 
small and compact: rostrum slender ; outer portion 
of style with abundant silken setae. Lobe of notch 
of ninth sternite, 9s, a simple, strongly sinuous, pale rod, 
the apex subacute, the surface with abundant pale 
setulae. Eighth stemite, 8s, unusually Jong and sheathing, 
at base very broad, the width at this point subequal 
to the total length, gradually narrowed outwardly; 
apex subtruncate and bearing an additional suboval 
or subquadrate median lobe, subtended on either side 
by long curved set®. 

Hub. Ecuador (Oriente). 

Holotype , $ 9 Jatun Yaou, altitude 700 metres, March, 
1937 (MacIntyre), Allotopotype , $. 

TipuUi prolixistema is quite different from the now 
numerous species of the parishi group in Tropical America, 
the chief specific distinctions lying in the structure of the 
male hypopygium. 

Tipula lenta, sp. n. (Fig. 4.) 

Allied to parishi ; general coloration reddish brown, 
the pnescutum with four very poorly differentiated, more 
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yellowish-brown stripes ; antennae (male) elongate, basal 
flagellar segments very weakly bieoloured, black, with 
their tips narrowly pale ; wings with a brown tinge, 
the costal border and stigma darker brown ; cell 2nd A 
relatively wide; abdomen obscure yellow, with a 
blackened subterminal ring ; male hypopygium with the 
ninth tergite relatively small, suborbicular in outline, 
the sides sloping to the very slender sublateral lobes, 
the latter subtending a broad median lobe ; eighth 
stemite relatively short but sheathing, the caudal margin 
deeply incised medially. 

Male .—Length about 14 mm.; wing 13-2 mm. ; an¬ 
tennae about 6 mm. 

Female. —Length about 15 mm. ; wing 12*5 mm. 

Frontal prolongation of head brownish yellow ; nasus 
distinct; palpi brown. Antennae (male) relatively long, 
as shown by the measurements ; basal three segments 
yellow; succeeding segments very weakly bicoloured, 
black with the extreme apices pale, on the fifth or sixth 
flagellar segment becoming uniformly black ; flagellar 
segments weakly incised, the longest verticils a little 
shorter than the segments. Head brownish yellow to 
pale brown, brighter in front; anterior vertex with a 
median darker vitta ; orbits and sides of the scarcely 
developed tul>ercle with strong black setae. 

Mesonotal prsescutum deep reddish brown, with four 
very poorly differentiated, more yellowish brown stripes ; 
posterior scierites of the notum reddish brown, without 
evident pattern. Pleura and pleuro-tergite uniformly 
pale yellow. Halteres dark brown. Legs with cox® 
and trochanters very pale yellow; femora obscure 
yellow, the tips very weakly darkened; tibiae pale 
yellowish brown, the tips narrowly blackened; tarsi 
black. Wings with a brownish tinge ; prearcular field, 
cells C and Sc , and the stigma darker brown ; obliterative 
areas very small and restricted; veins brown. Venation : 
Its a little longer than m~cu ; R HZ entire and strong; 
cell 2nd A moderately wide. 

Abdominal tergites obscure yellow r , narrowly darkened 
laterally; stemites more uniformly yellow; a sub¬ 
terminal black ring including segment seven and caudal 
portion of sixth tergite ; eighth tergite yellow, narrowly 
blackened medially ; eighth stemite yellow, blackened 
at base ; remainder of hypopygium yellow. Male hypo- 
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pygium (fig. 4) with the ninth tergite, 9t, relatively small, 
suborbicular in outline, the sides sloping to the sublateral 
lobes, the latter very slender, each tipped with a single 
spinous seta ; median area of tergite produced, set with 
about twenty blackened spinous setae. Basistyle, 6, 
relatively short, with the usual pair of blackened plates 
on mesal face near base. Dististyles, d , as shown ; outer 
dististyle small ; lobes of inner dististyle short. Eighth 
eternite, 8$, relatively short but sheathing, the caudal 
border deeply notched medially ; lateral lobes broad 
and obtuse, provided with abundant but relatively short 
yellow seta'; outer lateral angles of lobes with much 
longer, stronger setae. Ovipositor with cerei relatively 



Fig. 4. — Ttpula lenta , Bp. n. Male hypopygium, details. 

Fig. 15.— Tipula tttcrnohirsuta, Bp. a. Male hypopygiura, details. 

Symbol* : 6, lob© of basistyle ; d„ dististyle ; 8 *. eighth sternite ; 

Off, lobe of ninth stenute ; t f 9 th tergite. 

slender, sclerotized, compressed-flattened, with obtuse 
tips ; hypovalv® shorter, blackened outwardly, the tips 
truncate. 

Hab . Ecuador (Los Rios). 

Holotype, <$ % Playas de Montalvo, altitude 15 metres, 
March 3, 1938 (MacIntyre). Allotopotype , $, pinned with 

type : 

Tipula lenta is quite distinct from other generally 
similar members of the group. As is the case with all 
the species so far described, the male hypopygium fur¬ 
nishes the most distinctive characters. The nearest 
allies are the various members of the group described 
at this time, especially T . infida , sp. n., and T . ieasta, sp. n. 
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TipuUi slernohirsuta, sp. n. (Pig. 5.) 

Allied to parishi ; general coloration dark brownish 
grey, the praoscutum with scarcely indicated darker 
stripes; antennae (male) elongate ; flagellar segments 
bicoloured, the bases broadly black, the apices yellow ; 
wings greyish, the costal border yellowish brown ; wings 
with a restricted dark pattern, centres of cell and outer 
medial ceils weakly darkened ; cell 2nd A relatively 
wide ; abdomen yellow, with a brownish-black sub- 
terminal ring ; eighth stemite with a conspicuous group 
of long erect seta? ; median area of ninth tergite produced 
into a broad median lobe that is densely set with blackened 
spinous points ; lobe of notch of ninth sternite a broadly 
depressed plate, bilobed by a deep U-shaped median 
notch. 

Male. -Length about 14 nun. ; wing 11-5 mm. ; an¬ 
tenna? about 5*8 mm. 

Female. —length about 14 mm. ; wing 12-5 mm. 

Frontal prolongation of head buffy brown ; nasus 
short; palpi brown, the basal segments paler. Antennae 
of male elongate ; basal three segments yellow' ; suc¬ 
ceeding segments bicoloured, black, with the narrow 
tips yellow ; on the fourth segment the latter colour 
including not more than the outer fourth or fifth of the 
segment; on outer segments the amount of yellow 
further decreases until on the eighth flagellar segment 
it is barely indicated ; outer three flagellar segments 
uniformly blackened ; flagellar segments only moderately 
incised, the basal enlargements very small ; verticils 
much shorter than the segments ; terminal segment 
reduced. Head brownish grey. 

Pronotum and mesonotum dark brownish grey, the 
praescutum with scarcely indicated darker stripes. Pleura 
more yellowish, sparsely pruinose. Hal teres with stem 
yellowish brown, the knob darker. Legs with the coxae 
and trochanters obscure yellow; remainder of legs 
broken. Wings with the ground-colour greyish ; pre- 
arcular field and cells C and Sc strongly yellowish brown ; 
stigma oval, brown; anterior and posterior cords, 
together with the outer medial branches, narrowly 
seamed with brown ; cell R h and outer medial cells with 
feebly darkened centres; veins brown. Venation: 
R8 a little longer than m~cu ; i? 1+2 entire ; Jf 8 + 4 only 
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about one-half the basal seotion of M t + t ; cell 2nd A 
relatively wide. 

Abdomen yellow ; segment seven and basal two-thirds 
of eight brownish black ; segments three and four with 
weak brown lateral spots ; hypopygium yellow ; tergites 
with conspicuous setigerous punctures on the broad 
posterior rings. Eighth stornite with a conspicuous 
group of long erect setae. Male hypopygium (fig. 5) 
with the median area of tergite, 9/, produced into a broad 
lobe that is densely set with blackened spinous points, 
these continued backward on ventral face for more than 
one-third the length of the sclerite ; apex of median 
lobe very gently emarginate ; lateral tergal lobes feebly 
developed, with long setae. Dististyles, d, as shown. 
Lobe of ninth sternite, 9$, broadly depressed, bilobed 
by a deep U-shaped median notch, the surface roughened 
by abundant setigerous tubercles that bear short pale 
seta?. 

Hab. Ecuador (Oriente). 

Holotype , <$, Jatun Yacu, altitude 700 metres, March 
1937 (MacIntyre) Allotopotype , $, pinned with type. 

Tipula siernohirsvta is readily told from other regional 
allies by the structure of the male hypopygium, especially 
of the tergite, dististyle and median lobe of the ninth 
sternite. It appears to be most nearly allied to T. prolixi - 
sterna, sp. n., and 3P. lento , sp. n , differing conspicuously 
in the hypopygial structure. 

Tipula infida , sp. n. (Fig. 6.) 

Allied to parishi ; general coloration medium brown, 
the thoracic pleura paling to yellow ; antennas of male 
unusually long, flagellum black, with the more proximal 
segments narrowly brightened at the incisures ; wings 
with a strong brown tinge, the stigma and costal border 
darker ; tip of R m atrophied ; abdominal tergites brown, 
the stemites yellow ; a conspicuous black subterminal 
ring ; male hypopygium with the tergite conspicuous, 
its caudal margin trilobed ; median lobe broad-based; 
dististyle small and simple in structure. 

Mate .— Length about 10 mm.; wing 11 mm.; antennas 
about 7-5 mm. 

Frontal prolongation of head brownish yellow; nasus 
darker; palpi dark brown. Antennas (male) unusually 
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long, as shown by the measurements ; basal three antennal 
segments yellow, the third a trifle more infuscated ; 
remainder of flagellum black, the more proximal four 
or five segments very narrowly brightened at the incisures, 
especially on the bases of the segments ; outer segments 
uniformly darkened ; flagellar segments elongate, very 
feebly incised, much longer than the verticils ; terminal 
segment reduced. Head medium brown ; anterior vertex 
wide, without a distinct tubercle 

Thoracic dorsum medium brown, the prsesoutal stripes 
barely indicated by the slightly more greyish interspaces. 
Pleura obscure yellow, the pleurotergite weakly infuscated. 
Halteres blackened. Legs with the coxae and trochanters 



Symbols • 6, baaiatyto , d, dististylo , y, gouapophyBw , 
p , phalloflome , 0*, lobe of ninth stomite , 1. 9th tergito 

pale yellow; remainder of legs broken. Wings with 
a strong brownish tinge, the prearcular field, ceils C and Sc, 
and the stigma darker brown ; wing-tip in outer radial 
field somewhat strongly infumated ; veins brown. Vena¬ 
tion : Bs relatively short, subequal to or a little shorter 
than mr-cu ; tip of JB 1+8 atrophied ; cell 1st about twice 
as long as wide; petiole of cell M x about one-third 
longer than m ; cell 2nd A narrow. 

Abdominal tergites brown, the basal ring feebly 
brightened medially ; stemites yellow ; a conspicuous 
black subterminal ring; hypopygium yellow, Male 
hypopygium (fig. 6) with the tergite, 9 1, a conspicuous 
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plate that is approximately as broad as long, the caudal 
margin trilobed, the median lobe broader but not longer 
than the laterals; margin of median lobe and mesal- 
apical angle of lateral lobes with short black spinous 
set®; remainder of disk of tergite except at base with 
setae, longer and more conspicuous on lateral margin. 
Basistyle, b, with a conspicuous blackened lobe on mesal 
face, as in the group. Outer dististyle short and broad. 
Inner style, d, unusually simple in structure, the lobes 
short; setae abundant but pale and relatively short and 
inoonspiouous. Notch of ninth Bternite, 9a, with a pair 
of relatively short pendant lobes that are clothed with 
long pale setae. Eighth sternite only moderately sheathing, 
the caudal margin paling to yellow, very gently emar- 
ginate, with a relatively sparse group of long pale setae 
that are more or less decussate at the mid-line. 

Hah. Ecuador (Oriente). 

Holotype, <J, Jatun Yacu, 700 metres, March, 1937 
(MacIntyre ). 

Tipula infida is still another species of dull colour and 
insignificant appearance that is most readily told from 
its nearest allies, such as T. stemohirmUa, sp. n., T. lento, 
sp. n., and T. prolixiatema, sp. n., by the structure of the 
male hypopygium. 

Tipvia icaata, sp. n. (Fig. 7.) 

Allied to pariehi ; general coloration of thoracic notum 
almost uniform brown, the pleura paling to testaceous 
yellow ; antennae (male) elongate, flagellum black ; legs 
brown, the femoral bases brightened; wings with a 
strong brownish tinge, the costal region, with the stigma, 
darker; R 1+i entire; cell 2nd A long and narrow: 
abdominal tergites dark brown, the stemites obscure 
yellow, subterminal segments blackened, hypopygium 
yellow; male hypopygium with the caudal margin 
of tergite produced into a low rounded lobe, subtended 
on either side by a stout lobe that is tufted with coarse 
black set® ; inner dististyle with a conspicuous blackened 
hook at base ; notch of ninth sternite with two long and 
slender pale lobes ; ®deagus trifid at apex ; eighth sternite 
short, not sheathing. 

Male. —Length about 12 mm.; wing 11-5 mm.; 
antennae about 6*5 mm. 
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Frontal prolongation of head medium brown above, 
obscure yellow on sides and beneath ; nasus distinct; 
palpi with basal two segments dark brown ; third segment 
obscure yellow, the elongate terminal segment yellow 
with the apex passing into brownish black. Antennae 
(male) elongate, as shown by the measurements ; scape 
and pedicel brownish yellow, flagellum black, the base 
of the first segment vaguely brightened ; flagellar seg¬ 
ments elongate, only moderately incised, the verticils 
much shorter than the segments. Head uniformly 
dark brown. 

Mesonotum almost uniformly brown, the usual prae- 
scutal stripes barely indicated by paler interspaces. Pleura 
testaceous yellow. Halteres black. Legs with the coxes 
and trochanters yellow ; femora brown, obsoure yellow 
at bases ; tibiae and tarsi dark brown to brownish black. 
Wings relatively narrow, with a strong brownish tinge, 
the prearcular field, with cells C and Sc, still darker; 
stigma oval, dark brown ; cells beyond cord, especially 
in outer radial field, somewhat deeper in colour than the 
basal cells ; obliterative areas at cprd very restricted 
in area; veins dark brown. Venation: Bs about 
one-third longer than m-cu ; JB 1+a entire ; petiole of cell 
M x a little longer than m ; cell 2nd A long and narrow. 

Abdominal tergites dark brown, the sternites obscure 
yellow; subterminal segments more blackened; hypo- 
pygium yellow. Male hypopygium (fig. 7) with the 
tergite, 9J, subquadrate, the caudal margin slightly 
produced into a low rounded lobe subtended on either 
side by a stout lobe that is tufted with coarse black set®. 
Basistyle, 6, elongate, with the usual blackened lobe at 
base. Dististyles, d, as figured. Notch of ninth stomite 
with two long and slender pale lobes, 9s, that bear long 
pale set®. JSdeagus, p, trifid at apex. Eighth sternite 
short and transverse, not at all sheathing, the margin 
simple, unarmed. 

Hob . Ecuador (Oriente). 

Hohtype><$ , Jatun Yacu, altitude 700 metres, February, 
Jfc37 (MacIntyre). 

Tipula icasta is closest to species of the group such as 
T. detecta Alexander, T. effeta Alexander, and similar 
species of inconspicuous coloration and with cell 2nd A 
of wing very narrow. I had formerly believed that suoh 
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species could be maintained as a group separate from those 
more nearly allied to T. parishi Alexander, but with the 
discovery of many new species this course scarcely seems 
advisable* As is the case with all such species, excellent 
characters for defining the forms are to be found in the 
male hypopygium, but the females will be very difficult 
to distinguish. 

Tipula macinfyreana, sp. n. (Fig. 8.) 

Belongs to the monilifera group ; general coloration 
dark brown, the preescutum variegated with brownish 
yellow ; pleura yellow, variegated with brown ; antennae 
(male) elongate, the basal flagellar segments bicolored ; 
legs brownish black, the femora with a conspicuous, 
pale yellow , subterminal ring ; tarsal segments paling 
to brown ; wings dark brown, rather sparsely patterned 
with cream-coloured spots and bands ; male hypopygium 
with the tergite very narrow, transverse, the caudal 
margin with a U-shaped notch; eighth stemite with the 
apical lobe short and broad, weakly notched apically. 

Male .—Length about 14 mm. ; wing 15 mm. 

Female .—Length about 17 mm. ; wing 17-5. mm. 

Frontal prolongation of head dark brown ; nasus dis¬ 
tinct ; palpi dark brown. Antennae (male) elongate; 
scape obscure yellow, pedicel clear yellow ; proximal 
flagellar segments bicoloured, the bases black, the stems 
yellow ; on the third or fourth flagellar segments the 
bicoloured nature becomes obscured, the outer segments 
presumably being uniform black (antennae broken beyond 
the sixth segment); flagellar segments nodulose, as in 
the group ; in addition to the verticils, the segments 
with unusually long coarse setae that exceed one-half 
the length of the verticils. Antennae of female short, 
the verticils exceeding the segment in length. Head 
brown, the front and orbits more or less variegated with 
obscure yellow. 

Pronotum brown, darker laterally. Mesonotal pras- 
scutum with the restricted ground-colour obscure brownish 
yellow, this almost obliterated by four dark brown stripes 
and darkened humeral and lateral areas ; median ground 
area indicated in front, on cephalic portion of pracsoutum 
further split by a short brown median dash ; posterior 
sclerites of notum chiefly dark brown, the median area 
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of scutum and margins of scutal lobes more obscure 
brownish yellow. Pleura obscure yellow, variegated 
with brown, most evident as a broad dorsal stripe exten¬ 
ding from the cervical region across the propleura, anepi- 
stemum and dorsal pteropleurite ; narrower and less 
evident brown areas on border of sternopleurite and 
anepisternum, and again on the ventral sternopleurite. 
Hal teres brown, the base of stem narrowly yellow. Legs 
with coxae brownish yellow ; trochanters yellow ; femora 
obscure yellow on basal third to half, thence passing 
into black, enclosing a very conspicuous, pale yellow 
subterminal ring its own length from tip ; tibiae and tarsi 
brownish black, the outer segments of the latter fading 



8 



Fig. 8 .—Tipula macintyreana , sp. n. 

Male hypopygium, details. Symbols : g , gonapophysis; id, inner 
dististyle ; od, outer dististylo ; s, 8th gtemite ; t, Oth tergite. 


to pale brown. Wings with the ground-colour chiefly dark 
brown, variegated with cream-coloured spots and bands ; 
cell C almost uniformly medium brown, darker at both 
ends; cell Sc light yellow, with four alternating dark brown 
areas, the third above the origin of Re ; cells beyond cord 
almost uniformly darkened, restrictedly brightened beyond 
stigma; in the type male, this post-stigmal brightening 
involves only cell R t , in the female slightly more extensive, 
including bases of cells i£ a , R 3 and R b ; outer end of cell R t 
and base of cell restrictedly brightened; pale areas 
before oord more extensive, including a zigzag band 
Ann. <Ss Mag. N. Hist. Ser. 11. Vol. viii. 9 
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across outer ends of cells R, M and Cu, and m6re or less 
extensive brightening in bases of cells R , M, Cu and the 
anals ; veins brown, brighter in the pale areas. Venation : 
Its long, nearly twice m-~cu ; petiole of cell M x subeqfial 
to m. 

Abdomen brownish black to black, the extreme basal 
segments paler, brownish yellow to obscure yellow. Male 
hypopygium (fig. 8) small, the tergite, 9 t, very narrow, 
transverse, its width nearly three times the length at mid¬ 
line ; caudal margin with a U-shaped notch, the margins 
of which are microscopically roughened. Basistyle 
with lobe short and obtuse, subrectangular in outline. 
Dististyles, id , od, as shown. Eighth stemite, 8s, mode¬ 
rately large and sheathing, the membranous caudal margin 
produced into a very small lobe, the apex of which is 
shallowly emarginato by a V-shapod notch ; lobe and 
adjacent shoulders of sternite with long, coarse setae. 
iEdeagus unusually short and stout. 

Hob . Ecuador (Tungurahua). 

Holotype , d, Banos, altitude 2200 metres. May 5, 1939 
(MacIntyre ). 

Allotype $, Chaupi, near Banos, altitude 2300 metres, 
March 18, 1939 (MacIntyre). 

Tipula macintyreanui is named in honour of my good 
friend, William Clarke-MacIntyre, who has added vastly 
to our knowledge of the Tipulidae of Ecuador. The species 
is entirely different from all other members of the 
monilifera group so far defined. In the unusually heavy 
wing-pattern, femoral markings, and, especially, the 
structure of the male hypopygium, the fly is so distinct 
as to require no comparison with other species. 

Epiphragma (Epipliragma) parviseta , sp. n. 

General coloration of mesonotum dark brown, the 
prsescutum with three confluent stripes ; antenna) (male) 
elongate, 16-segmented; flagellar segments long-cylin¬ 
drical, with a coarse erect pubescence and relatively 
short verticils ; halteres elongate ; wings broad, heavily 
patterned with brown ; a series of four or five brown 
spots in cell Cu ; outer end of cell 2nd A with about five 
circular brown markings ; male hypopygium with the 
tergal lobes small and inconspicuous ; outer dististyle 
narrow, the apex a slender deourved point. 
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Male .—Length about 12 mm.; wing'12 mm.; antenna* 
about 5-5 mm. 

Rostrum brownish yellow; palpi brownish blaok. 
Antennae '(male) very long, nearly one-half the length 
of body; scape and pedicel pale brown ; first flagella 
segment yellow, succeeding segments uniformly dark 
brown ; flagellum with fourteen distinct segments, the 
lirst thus not a fusion; flagellar segments long- 
oylindrioal, with a coarse erect pubescence and relatively 
short verticils, the longest about one-fourth the length 
of the segment; pubescence about one-third as long 
as the verticils. In filiformis , the antennae are shorter, 
the verticils long and very conspicuous, the longest 
nearly two-thirds the length of the segment and many 
times the length of the short dense pubescence. Head 
ohestnut brown ; anterior vertex relatively wide, about 
twice the diameter of scape. 

Mesonotal pnescutum chiefly covered by three confluent 
brown stripes, the ground-colour restricted to small, 
obscure brownish yellow humeral areas ; lateral borders 
of prasscutum narrowly dark brown ; scutum dark brown, 
including the median area ; scutellum brownish blaok; 
mediotergite dark in central portion, the sides broadly 
grey pruinose. Pleura extensively dark brown, variegated 
with silvery areas on dorsal sternopleurite, ventral ptero- 
pleurite and meral region ; dorsopleural membrane dark 
brown. Halteres elongate; stem and apex of knob yellow, 
base of knob infuscated. lx)gs with coxas brownish yellow; 
trochanters obscure yellow ; remainder of legs broken. 
Wings broad; ground-colour pale yellow, heavily patterned 
with solid brown areas that are partly ocelliform ; mar¬ 
ginal areas beyond stigma solid ; a series of four or five 
isolated brown spots in cell Cu ; outer end of cell 1st A 
with about four dark areas, of cell 2nd A with about five 
oircular markings ; veins pale brown, yellow in the ground 
oostal areas. Venation : Rs square at origin; R%+& 4 
short and elevated; i? 3 long, subequal to J? 2f8 ; m-cu 
just beyond mid-length of cell 1 at M t ; cell 2nd A narrower 
than in filiformis. 

Abdominal tergites dark brown ; stemites pale yellow, 
the basal rings weakly infuscated ; hypopygium yellow. 
Male hypopygium with the tergal lobes smaS and incon¬ 
spicuous. hater base terminating in a triangular recurved 

9* 



RS4 Dr. Charles P. Alexander on 

point. Outer dististyle narrow, the apex a slender decurved 
point. Inner dististyle flattened, with a group of seta) 
on basal half. 

Hab. Ecuador. 

Holotype, <£, Mount Tungurahua, altitude 2600 metres, 
April 5, 1939 (MacIntyre). 

Epiphragma ( Epiphragnui) parviseta is closest to E. ( E .) 
filiformis Alexander, from lower altitudes in the Ecua¬ 
dorean Andes. The present fly is readily told by the 
longer antennae, with the nature of the pubesoence and 
verticils quite distinct, by the coloration of the mesonotum 
and wings, and by the details of structure of the male 
hypopygium. 

Oonomyia (Progonomyia) balzapambse, sp. n. (Fig. 9.) 

General coloration of disk of mesonotum grey, the 
prssscutum with three conspicuous brown stripes, the 
lateral and humeral regions pale yellow ; antennae black, 
the proximal end of the first flagellar segment pale; 
thoracic pleura conspicuously striped with black and 
yellow ; femora yellowish brown, the tips darker brown ; 
wings subhyaline, the small stigma dark brown; paler 
brown washes in proximal portions of outer radial field 
and in cell M ; Sc long; abdomen brownish blaok; 
male hypopygium with the outer dististyle terminating 
in a long, nearly straight apical spine ; apex of sedeagus 
subtended by conspicuous pale setiferous shoulders. 

Male. —Length about 6 mm.; wing 7 mm. 

Rostrum brownish yellow; palpi black. Antenn® 
black, the base of first flagellar segment restrictedly 
obscure yellow ; flagellar segments long-oval. Head grey. 

Pronotum yellow, the median area broadly dark brown. 
Mesonotal prsescutum with the discal interspaces grey, 
the stripes dark brown; lateral and humeral portions 
of prsescutum conspicuously pale yellow ; pseudosutural 
fovese black ; scutum grey, the lobes darker; soutellum 
dark brown; mediotergite brownish grey, the cephalic 
lateral portion yellow. Pleura pale yellow, conspicuously 
striped longitudinally with black, the surface sparsely 
pruinose; dorsal black stripe extending from the pro¬ 
pleura across the anepistemum, including the dorsal 
pteropleurite and pleurotergite, the two latter invaded 
by yellow spots; ventral black stripe including the 
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ventral stemopieurite and the meral region. Halteres 
with stem pale yellow, knob infuscated. Legs with the 
OOX8B obscure yellow, the middle and hind pair darker; 
trochanters brownish yellow ; femora yellowish brown, 
the tips darker brown ; tibiae brown, the tips restrictedly 



Fig. 9.— Oonomyia (Progonotnyia) balzajxvnbir, ap. n. Male hypo* 
pygium. 

Fig. 10.— Oonomyia (Progonomyia) catamarcenms, ap. n. Male 
hypopygium. 

Fig. 11.— Oonomyia ( Oonomyia ) crinita, ap. n. Male hypopygium. 

Fig. 12.— Oonomyia (Lipophlepg) leonura, ap. n. Male hypopygium. 
Fig. 13.— Oonomyia (Lipophlepg) projects ap. n. Male hypopygium. 
Fig. 14.— Oonomyia (Lipophlepa) cuUrata, ap. n. Male hypopygium. 
Fig. 15.— Erioptera ( Empida ) abitaguai, ap. u. Male hypopygium. 

Symbols : a, sedeagua ; 6, basiatyle ; d, diatiatyle ; id, inner dististyle; 
od t outer dististyle ; p, phallosome ; vb, ventral lobe of basiatyle. 

darker ; tarsi black. Wings subhyaline, the small stigma 
dark brown ; paler brown washes in proximal portions 
of outer radial field and in cell M adjoining vein Cu ; 
veins dark brown. Venation : Sc long, Sc 1 ending about 
opposite mid-length of the long, evenly arcuated 
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Sc 2 at near mid-distance between origin of Bs and tip of 
Sc x ; R 2 faintly indicated but present, just before the 
fork of R 2 + m ; cell 2nd M 2 a little longer than its petiole ; 
ntr~cu at fork of M. 

Abdomen brownish black, the pleural portions a little 
brightened ; hypopygium dark. Male hypopvgium (fig. 9) 
with the outer dististyle, orf, terminating in a long, nearly 
straight, apical spine, the apex acute , at near mid-length 
of style, at base of apical spine, bearing a small spinous 
point on outer margin. Ventral lobe of basistyle, vb , 
narrowed at apex. Apex of redeagus, a, slightly decurved 
subtended by conspicuous pale shoulders that are provided 
with several setae. 

Ilab. Ecuador. 

Holotype , <J, Balzapamba, altitude 700 metres. May 20, 
1938 ( MacIntyre). 

Gonomyia (Progonomyia) balzapamba? is quite distinct 
from all previously defined species, though closely allied 
to the species next defined as G. (P.) catarmrcensis , sp. n. 
The chief distinctions between the two sj)ecies lie in the 
pattern and venation of the wings, and in the structure 
of the male hypopygium. 

Gonomyia (Progonomyia) catawarrensis , sp. n. (Fig 10.) 

Male .—Length about 5-6 mm. ; wing 5*5-7 mm. 

Closely related to G. (P.) balzapambee , sp. n., differing 
especially in the pattern and venation of the wings, and 
in the structure of the male hypopygium. Wings with 
a weak brown tinge, the stigma slightly darker than the 
ground, larger but much paler than in balmpambae ; 
no distinct infusoation elsewhere on wing except vague 
clouds along cord. Venation: Rs elongate, nearly 
straight; cell 2nd A wider than in balzapambas. Male 
hypopygium (fig. 10) with a small obtuse lobe on mesal 
face of basistyle, 6, beyond the point of insertion of the 
dististyles. Outer dististyle, od t with the lateral spine 
at near mid-length long and conspicuous, the style 
conspicuously dilated at this point. Ventral lobe of 
basistyle, vb , obtusely rounded at apex. JEJdeagus, a, 
with apex slender, the subtending shoulders greatly 
reduced, with fewer setae. 

Hob. Argentina (Catamarca). 
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Holotype , #, Santa Maria, December 19,1920 (V. Weiser ). 
Paratopotype, December, 22, 1920. 

Oonomyia (Oonomyia) crinita, sp. n. (Fig. 11.) 

General coloration of mesonotum brownish grey, the 
scutellum broadly yellow; rostrum obscure yellow; 
antennae black ; legs black ; wings greyish, the stigma 
weakly darkened ; Rs about two-thirds as long as the 
straight 3+4 ; m-cu beyond fork of M ; male hypo- 
pygium with the outer lobe of basistyle very short and 
stout, tufted with long yellow set so ; phallosome including 
four distinct elements, the second longest a black rod 
with apex expanded into a weak spatula, the shortest 
element bifid. 

Male.— Length about 4*5-5 mm. ; wing 5-5*5 mm. 

Female. -Length about fi mm. ; wing fi mm. 

Rostrum obscure yellow above ; palpi black. Antennae 
black throughout; basal flagellar segments oval, becoming 
more elongate outwardly. Head dark grey, the central 
occipital region a little more orange. 

Pronotum brown ; anterior lateral pretergites orange. 
Mesonotal pra'seutum and scutum almost uniform dark 
brownish grey ; scutellum broadly yellow, restrictedly 
darkened medially ; postnotum grey. Pleura with the 
propleura and mosepisternum weakly darkened, the 
remainder of pleura and the pleurotergite pale. Halteres 
with stem pale, weakly darkened on outer face ; trochan¬ 
ters dusky ; remainder of legs black. Wings greyish, 
the stigmal region weakly irtfumed, its limits vague ; 
prearcular and costal fields more yellowish ; veins dark 
brown ; Venation : Sc t ending just before origin of Rs, 
Sc g near its tip ; Rs about two-thirds the length of the 
straight i ? 2 + 3 +4 ; nt-cu from one-third to one-half its 
length beyond the form of M . In the paratype, cell M % 
of one wing is open by the atrophy of m. 

Abdomen dark brown to brownish black, the stemites 
with grey posterior borders. Male hypopygium (fig. 11) 
with the outer lateral lobe of basistyle, 6, very short 
and stout, tufted with long yellow setae. Outer dististyle 
a small slender black rod, with numerous coarse setae. 
Inner dististyle, d, longer, appearing as a slender black 
spine from a dilated base, at near mid-length bearing 
a pale lobe tufted with setae, including the usual two 
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fasciculate ones. Phallosome, p y complex, including 
four distinct elements, the longest a flattened pale blade, 
the apex narrowed, this blade subtended by a slender 
straight spine, the blackened tip acute ; third element 
a straight black rod, the apex expanded into a weak 
spatula provided with microscopic setula*; fourth struc¬ 
ture shortest, ap]>earing as a blackened, slightly curved 
rod that bears a slender simple lateral branch. 

Hab . Ecuador (Oriente). 

Molotype , Abitagua, altitude 1100 metres, September 

1, 1939 (MacIntyre). AUotopotype , $. Paratopotype , 

In the structure of the male hypopygium, Oonomyia 
(Gonomyia) crinita is entirely distinct from generally 
similar species in this subgenus. The nature of the outer 
lobe of the basistyle and the phallosome are entirely 
different from other described species. 

Oonornyia (Lipophleps) leoiivra, sp. n. (Fig. 12 ) 

Belongs to the nmnea group ; thoracic pleura unpat - 
temed ; Slc x ending some distance before origin of Rs ; 
male hypopygium with the dististyle entirely fleshy, 
relatively elongate ; nedeagus long and sinuous, at aj>ex 
bearing numerous long pale setae. 

Male .—Length about 3-5 mm. ; wing 3*4 mm. 

Rostrum obscure yellow ; palpi black. Antennae 
black throughout. Head chiefly infuscated, more orange 
on central portions. 

Mesonotum medium brown, the lateral pretergites 
narrowly pale yellow ; median area of scutum and pos¬ 
terior border of scutellum more yellowish. Pleura yellow, 
unmarked. Halteres weakly infuscated. Legs with the 
coxae and trochanters yellowish testaceous ; remainder 
of legs brown. Wings with a weak brown tinge, the 
prearcular and costal fields slightly more whitish ; stigma 
lacking ; veins pale brown. Venation : 8c l ending some 
distance before origin of Rs, the distance being about 
two-thirds the length of the latter vein ; m-cu just 
before fork of M . 

Abdomen brown ; hypopygium more yellowish. Male 
hypopygium (fig. 12) with the dististyle, d, single, entirely 
fleshy, more elongate than usual, being about three times 
as long as thick, tipped with two fasciculate bristles, 
Phallosome asymmetrical, moderately complex, consisting 
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of a slender apophysis and a more intricate longer structure 
(this latter not figured) ; sedeagus, a, very long and slender, 
sinuous, at apex bearing numerous long pale set®. 

Hob . Ecuador. 

Holotype , Balzapamba, altitude 700 metres, May 27, 

1938 (MacIntyre). 

Oonomyia (Lipophleps) leonura is readily distinguished 
from O. (L.) inermis Alexander and the now numerous 
allied forms that have the dististyle of the male hypo* 
pygium fleshy. The elongate sinuous ®deagus that is 
tufted at apex with long pale set® is distinctive of the 
speoies. 

Oonomyia ( Lipophleps) projecta , sp. n. (Fig. 13.) 

Belongs to the manca group ; antenna* black through¬ 
out ; scutellum broadly yellow ; thoracic pleura very 
heavily striped with dark brown and yellowish white ; 
legs biaek ; wings greyish, stigma very poorly defined; 
male hypopygium with the outer angle of basistyle 
produced beyond apex of dististyle ; mesal-apical angle 
of basistyle produced into a small spine ; phallosome 
broadly flattened, the sedeagus slender. 

Male .—Length about 4 mm. ; wing 4 -5 mm. 

Female. —Length about 5-5 mm. ; wing 5 mm. 

Rostrum and palpi black. Antennae black throughout; 
flagellar segments long-oval to fusiform. Head dark grey. 

Lateral pretergites light yellow. Mesonotai praescutum 
uniformly dark brown, sparsely pminose; scutum 
similarly darkened, the anterior portion of median region 
obscure yellow; scutellum broadly yellow, darkened 
at base; mediotergite dark brown, pruinose. Pleura 
dark brown, pruinose, very conspicuously striped longi¬ 
tudinally with yellowish white, the line extending from 
behind the fore cox® to beneath the root of the haltere ; 
a pale spot on dorsal pteropleurite beneath wing-root. 
Halteres pale brownish yellow. Legs with the cox® 
dark brown, the fore pair paler ; trochanters dark brown ; 
remainder of legs black. Wings greyish, the prearcular 
and costal fields a little more yellowish ; stigmal region 
very faintly and diffusely darkened ; veins brown, paler 
in the flavous costal areas. Venation : $c, ending opposite 
or just before origin of Rs ; vein R Q deflected strongly 
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eaudad, terminating just before wing apex; m-cu 
shortly before fork of M. 

Abdominal tergites dark brown, the sternites a trifle 
paler; hypopygium dark brown. Male hypopygium 
(fig. 13) with the basistyle, 6, slender, the outer angle 
produced caudad as a stout pale lobe that much exceeds 
the distietyle in length ; mesal face at base of dististyle 
with a small slender spine. Dististyle, d, a flattened 
disk, the outer angle produced into a stout setiferous 
lobe ; a pair of setae closely approximated at their bases, 
apparently from a single puncture; fasciculate setae 
separate, the outer one smaller. Phallosome, p, appearing 
as a broadly flattened central blade that narrows out¬ 
wardly to a subacute point; on face bearing a long slender 
rod that appears to represent the aodeagus. 

Hah . Ecuador (Oriente). 

Holotype . C J, Abitagua, altitude 100 metres, September 1, 
1939 (MacIntyre). Allotopotype , $. Paratopotypes , 2 

Gonomyia (Lipophleps) projecta is entirely different 
from the other described species of Lipophleps. As usual 
in the genus, the structure of the male hypopygium 
furnishes the chief characters for the recognition of the fly. 

Gonomyia (Lipophleps) ciUtrata , sp. n. (Fig. 14.) 

Belongs to the manca group ; general coloration deep 
brown ; scutellum yellow ; thoracic pleura with a weakly 
contrasting pattern of pale brown, striped with white ; 
legs dark brown ; wings brownish, the stigma very poorly 
differentiated; male hypopygium with the body of the 
basistyle unusually small, narrowed outwardly and 
merging with the simple dististyle, the latter clothed 
with abundant setulse and terminating in a pale spine. 

Male .—Length about 3*8 mm. ; wing 4 mm. 

Rostrum yellow; palpi black. Antennae black; 
verticils elongate. Head yellow, the occiput restrictedly 
darkened. 

Lateral pretergites china-white. Mesonotum deep 
brown, the mesal edges of soutal lobes restrictedly 
brightened ; scutellum, including parascutella, yellow ; 
mediotergite pale on cephalic half, the posterior portion 
darker. Pleura pale brown, striped with whitish, the 
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pattern poorly contrasting. Halteres brownish black, 
the base of stem yellow. Legs with the coxae testaceous ; 
trochanters brownish yellow ; remainder of legs dark 
brown. Wings with a rather strong brown tinge, the 
prearcular and costal regions light yellow; stigma 
very poorly differentiated ; veins pale, brighter in the 
costal portion. Venation : 8c t ending a short distance 
before origin of ifo, the latter exceeding one-half the length 
of its anterior branch ; m-cu at fork of M. 

Abdomen dark brown, the stemites slightly brightened ; 
hypopygium yellowish brown. Male hypopygium (fig. 14) 
with the body of basistyle, b , unusually small, narrowed 
apicallv and merging without suture into the simple 
dististyle, d ; region of dististyle terminating in an acute 
spine ; fasciculate on inner margin of style some distance 
back from tip ; entire region of dististyle with delicate 
microscopic setulse. Phallosome simple, consisting chiefly 
of a strong curved rod that is interpreted as being the 
asdeagus, a. 

Hab. Ecuador (Tungurahua). 

Holotype , <J, Barios, altitude 1800 metres, May 9, 
1937 ( MacIntyre ). 

Qonornyia (Lipophleps) cultrata is quite distinct from 
all species of the genus so far described. Although 
somewhat similar to Q. ( L .) inermis Alexander and allied 
forms, the present fly is really entirely different in the 
unusually small basistyle which merges directly with the 
simple dististyle, without suture. 

Erioptera (Empeda) abitaguai , sp. n. (Fig. 15.) 

Size small (wing, male, about 3 mm.); general coloration 
brownish grey, scutellum obscure yellow; antennas 
and legs black, the latter with a vestiture of flattened 
elongate scales in addition to the normal setaB ; wings 
with a greyish tinge, the prearcular and costal fields 
slightly more yellowish ; Sc x ending just before mid-length 
of R8 ; fork of cell R s relatively deep ; male hypopygium 
with the outer dististyle entirely blackened, deeply bifid, 
the outer arm moderately long, the apex with three or 
four lobes ; inner arm a little longer, simple. 

Male ,—Length about 2*6 mm.; wing 3 mm. 
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Rostrum yellow ; palpi blank. Antenna? black through¬ 
out ; flageliar segments oval ; verticils elongate. Head 
dark grey. 

Mesonotum brownish grey, the pretergites and very 
restricted humeral region of the pra?scutum yellow; 
scuteUum obscure yellow. Pleura testaceous yellow. 
Halteres with stem yellow, knob brown. Legs with the 
coxae and trochanters testaceous yellow’, remainder of 
legs black ; vestiture of legs including elongate flattened 
scales, in addition to the sparse setae. Wings with a greyish 
tinge, the prearcular and costal fields slightly more yellow’; 
stigma] area barely indicated ; veins brown. Venation : 

ending just before mid-length of Rs ; fork of cell Jf 3 
relatively deep, the veins long; R 3 longer than ; 
m-~cu close to fork of M . 

Abdominal tergites dark brown, stemites more yellow ; 
hypopygium brownish yellow. Male hypopygium (fig. 15) 
with the outer dististyle, od , entirely blackened, deeply 
bifid, the outer arru of moderate length, with three or four 
lobes of various sizes at and near apex to produce an 
irregular head, the longest lobe subapical : inner arm 
a little longer, parallel-sided ; inner dististyle. id. uni- 
formly pale, a narrow, parallel-sided blade, its apex 
obtuse. 

Hab. Ecuador (Oriente). 

Hobtype , <J, Abitagua, altitude 1100 metres, September 
1, 1939 (MacIntyre). Paratopolypes , 2<J V J. 

Erioptera (Empeda) abitaguai has a hypopygium that 
is most like that of E . ( E .) ddudens Alexander, of Mexico, 
among the described species, yet with the details of 
structure quite distinct. 


XII .—On Ptilophyilum gracile. Bp. n . 

By Tom M. Harris, University of Reading. 

Three is an abundant series of leaves known by the name 
Ptilophyilum pecten in the Yorkshire Estuarine series; 
this is an aggregate species, and one of its units is des¬ 
cribed here. It is hoped eventually to clear up t his and 
other groups of the Yorkshire Jurassic flora, with a view 
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to reoognizing species with more precise zona] value, 
and also as a step to the relation of particular reproductive 
organs to their appropriate leaves. The specimens are 
included in the Wonnacott Collection from the Middle 
Estuarine (Bajocian) plant bed of Oayton and Gristhorpe 
Bay. 

Ptilophyllum gracile, sp. n. 

Type-specimen. —V. 26755, fig. 1, F ; fig. 3, A, E. 
Diagnosis .—Leaf typically about 1 cm. wide. Pinn® 
crowded, usually slightly decurrent, apex obtusely pointed. 

Fig. l. 



Typical leaf-fragments of P. gracile ; all natural size. 

A, broadest leaf, V.26756. B, leaf with overlapping pinn® V.26751, 
0, leaf base (see also fig. 2 H, V.26758 a). D, middle region of leaf. 
V.28757, E, upper part of leaf with overlapping pinna, V.26750 A ; 
F, type-specimen, V.26755. 

Lamina flat, its substance very thick, veins conoealed, 
bat upper surface showing many obscure longitudinal 
groves. 

Cuticle thick, upper cuticle showing uniform cells 
with very sinuous walls, lower showing a marginal region 
with oells like those of the upper side, and an inner region 
of stomates and papillate cells. Stomates somewhat 
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sparse, occurring in broad bands separated by bands 
with none. Guard cells and subsidiary cells both sunken ; 
epidermal cells small and square with obscurely marked 
outlines, but bearing a hollow, thickly outinized papilla. 

Description .— P. pracile is represented by about thirty 
specimens, all of whioh are broken, but otherwise well 
preserved. They were identified with one another 
by their close agreement in form and in cuticle. The 
widest specimen is only 12 mm. wide and most are smaller, 
as shown in the measurements given below of the leaf 
width of each fragment (apices and bases of leaves are 
omitted). 


Width 

No. of 

Width. 

No. of 

mm. 

specimens. 

mm. 

specimens. 

4 . 

i 

9. 

.... 3 

5. 

i 

10. 

.... 3 

6. 

... 2 

11. 

.... 4 

7 . 

... 2 

12. 

.... 2 

8. 

... 8 




The narrowest of these certainly represent basal or apical 
regions of leaves. The length of the leaf is unknown, 
but the proportion of the various parts of the leaf repre¬ 
sented among the fragments leads me to suppose it is 
between 10 and 20 cm. 

The pinnse vary little in shape except at the extreme 
base and apex of the leaf. In most specimens the pinnse 
over the whole middle region of the leaf show a slightly 
expanded upper margin and a slightly decurrent lower 
margin, though to see this the pinna below must be chipped 
away. In some specimens, however, the lower margin 
is straight, and in a few it is very slightly contracted. 
The figured specimens illustrate the whole range of pinna 
size and shape in the collection. 

Neither surface of the lamina shows the veins, but 
the upper shows many fine longitudinal furrows whioh 
suggest veins. Their precise behaviour is, however, 
unlike veins, as they sometimes begin blindly, and it is 
thought that while some may represent veins others 
represent fibre bands or seoretory ducts not associated 
with veins: this is evidently the oase in another PtUo- 
phyUum species in the Gristhorpe bed in which the 
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upper surface shows many similar furrows, while the 
lower shows the true veins. In P. gracile the veins are 
indicated by the stomates, which, as usual in Ptilophyllum. 
leaves, are confined to the areas between them. 

The substance -of the fossil lamina is remarkably 
thick, far thicker than that of most leaves in the (Iris- 
thorpe bed. 

The rachis is entirely concealed by the pinna? which are 
attached to its upper surface. It is only 1-15 mm. 
wide, and is smooth, apart from longitudinal cell-furrows. 
The leaf base is somewhat expanded, and shows a rhom- 
boidal attachment scar just above the lower extremity. 
The surfaoo of the attachment scar shows two groups 
of lumps, which suggest the prints of two lateral vascular 
bundles. 

Cuticle .—The cuticle of every specimen was examined, 
and apart from differences of preservation was found 
to be uniform. The cuticle of both sides is thick ; in one 
which was mierotomed the upper surface measured 
5-6 p, the lower 4 p over the papilla?. In spite of this, 
the cuticle was often surprisingly fragile, and sometimes 
a leaf would yield a good lower cuticle while the upper 
fell to bits. Owing to the darkei oolour of the papilla), 
and the readiness w ith which they take up dye, the lower 
side ap}>ears to be the thicker in most preparations. 

The upper side shows uniform colls, which give no 
indication of veins. The lateral walls are not very promi¬ 
nent and are extremely sinuous, so that the lumen is 
almost obliterated. Trichomes are absent; the whole 
surface is finely pitted. 

The lower side shows two well-marked regions ; a 
marginal zone without stomates, and an inner zone with 
them. The cells of the marginal zone have walls which 
are a little less strongly sinuous than those of the upper 
side. The cells of the inner zone are almost square ; 
the outline is seldom visible, but the whole surfaoe bulges 
to form a heavily cutinized papilla 30 p broad, 30 p high. 
These papilla tend to be placed in longitudinal rows. 

Among these colls are stomates which occupy broad 
longitudinal bands separated by narrower bands with 
none: this arrangement is, however, obscured by the 
equally heavy cutinization of the epidermal papilla 
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Detail* of P. graoile leaf. 

A.-F, portion* of leave* showing the shape of the pinna, where overlai 

^dicated by broken lines* all x 4. A, B, F 
are V.26759. C is V.2075OA. D is V.26750 B. E is VJJ6762. 
O* I, corresponding portions of a leaf as originally exposed and as 
transfer, V.26752. In G the surface furrows are shown, 
in I the stippled region represents the papillate zone. H, leaf base 
of specimen shown m fig. 1 C after cleaning in HF, x 8, V.20758 a . 
J, portion of pinna cuticle to show the distribution of papilla 
(indicated by oross-hatching), and of stomates (indicated by black 
ovals placed parallel withthe aperture), x 20, V.26753. 
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of both regions, and in a few specimens the stomates are 
uniformly distributed in the papillate zone. 

The guard cells are well cutinzed, but are deeply 
immersed, and can only be clearly seen from the inside 
(fig. 3, A). Microtome sections were out through a cuticle, 
which showed an appearance resembling Florin’s (1933 a, 
p. 21) figure of a section through Otozamitea bornholmiensis ; 
the essential structure is typically Bennettitalean, though 
it is unusual for both guard and subsidiary cells to be so 
deeply sunken. It should l>e mentioned that although 
every stomate shows its guard-cell thickenings clearly, 
many scarcely show the inner parts of the subsidiary cells, 
either because their cuticle is thin and lost, or because 
it stops short of the better-developed guard-cell cuticle. 
The subsidiary coll cuticle forms strong outgrowths 
just over the guard-cell aperture. These outgrowths 
are as broad as the aperture and solid, unlike those of 
P . pecten as interpreted by Florin (1933 6). They are 
only seen clearly from the outside in occasional stomates 
not obscured by epidermal papilla). The papilla) of the 
surrounding cells are often mushroom shaped, having 
a head broader than their stalk, and they usually overlap 
the stomate to a considerable extent. There is no con¬ 
stancy in the exact manner in which the overlap occurs. 

Discu88ion, - -Ptilophyllum gracile is one of several 
Bennettitalean leaves now known to show xeromorphy, 
its xeromorphic features being the very thick substance 
of its lamina, the sunken position of the stomates and their 
protection by a layer of cutinized papillae. Its cuticle 
is very thick, but the lamina is perfectly flat, unlike 
some other xeromorphic Bennettitales where it is incurved. 

The leaf-base, too, is interesting ; the position of the 
attachment scar, just above and not at the lower extremity 
suggests a rather swollen organ, which bulged around 
and below the relatively small attachment soar. Another 
Bennettitalean leaf, Nihaoniopteria vittota , as well as 
some as yet unnamed Bennettitalean bracts (Cycadolepis 
spp.) in this collection, show very similar attachment 
scars, and agree also in showing the prints of two vascular 
bundles, which may thus be of very frequent occurrence 
in the Bennettitales (see also Thomas’s figures, 1915, 
text-fig. 4). 

Ann * Mag . N , Hist Ser. 11, Vol , viii. 10 



Cuticle of P. tfracilf loaf. 

A, stornate, drawn from inside of leaf; (ho papillte ore indicated by 
broken linns, V.26755a (typo-specimen), x400. B, another 
b tomato, drawn from outside of loaf to show tho papilla) which 
conceal the guard colls, V.20760, x 400. 0, I>, adjacont microtome 

sections out transversely through a stornate. C almost median. 
D. just beyond the aperture, p, papilla cell j *. inward extension 
of subsidiary cell cuticle j <j, inward extension of guard-cell eutiolo : 
a, aperture, V.26761, x 400. E, upper eutiolo of lamina, V.28755 a 
(type-specimen), x200. F, lower cuticle of lamina, the non- 
papillate margin is to the right, V.28764 a, x 200. 
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Among specimens of Ptilophyllum studied by previous 
authors there are two, both from Yorkshire, which agree 
with P. gracile in the papilla* of the lower epidermis. In 
the first, figured by Thomas and Bancroft, 1913, pi. xx. 
tig. 4, the papillae were regarded as mere bases of hairs ; 
but in the second, figured by Seward and Hahni, 1920, 
they were shown to be complete in themselves, and thus 
papilla* rather than hairs. The dense cover of papilla* 
must almost certainly have caused a conspicuous paler 
streak along the surface of the lamina as it does in the 
leaf of Ta.nt$ and many other Conifers. 

The difficult question of the generic separation of 
Ptilophyllum from Zamites is left until more species have 
been studied. On Halle’s (1913) criterion of Ptilophyllum 
being distinguished by a decurrent lower pinna margin, 
nearly all the present specimens would fall in that genus. 

Comparison. The Yorkshire material called Ptilo- 
pkyllvrn pecten certainly includes many species which 
need to be described before the distinguishing characters 
of P. gracile can be given fully. It is, however, clear that 
it differs from most of those figured from Yorkshire and 
elsewhere in its very small size, but this alone is not a safe 
character, as there are other Yorkshire species with small 
leaves, though different structure. Two other types of 
cuticle structure are known in Ptilophyllum ; one des- 
cribed under the name P. petlen by Thomas and Bancroft 
(1913), Seward and Salmi (1920), Florin (1933 6). A leaf 
(V. 26766 B) with a cuticle of this type occurs in the 
present collection. The other type was described as 
P. cutchense by Seward and Salmi (1920). Both differ 
in the greater exposure of the subsidiary cells, and in 
possessing very occasional papilla* among the stomatos, 
instead of there being one on nearly every cell. 

The identity of tho Yorkshire si>oeimens with similar 
cuticles must be left in doubt till they are more fully 
described. Those figured by Seward and Sahni (1920) 
as P . 8p. may indeed be identical, but that figured by 
Thomas and Bancroft as P. sp . apparently comes from 
an altogether larger leaf, though tliis is not entirely 
clear (see Thomas, 1913). A footnote by Thomas and 
Bancroft (1913, p. 183) states that “This species will 
later be described as Ptilophyllum hirsutum ” but they 
obviously did not intend this attachment of a name 
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to the figure to be a valid description. The name 
P. hirsutum is thus a nomen nudum . 

Summary. 

1. Ptilophyllum gracile, one of tho constituent sjuries 
of the aggregate known under the name /\ pec ten, is 
described. 

2. P. gracile is distinguished both by its macroscopic 
form and by its cuticle structure. It lias strongly marked 
xeromorphic characters. 
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XTIT.— On Two Mammalian Teeth from the T Anver Rhaetic 
of Somerset. By P. R. Farrington, Department of 
Zoology, Cambridge University. 

[Plate II.] 

The two specimens described in this note were collected 
by W. Ktihne from the Lower Rhaetic beds at Holwell, 
near Prome in Somerset, during the summer of 1939. 
They were extracted from washings which yielded 
Microcleptes (Microlestes) teeth obtained from a position 
designated H. 2 by the collector (PI. IT.). 

The interest and importance of the specimens is suoh 
that, while their study deserves a thoroughness whioh is 
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not possible under present ciroumstanoes, a brief pre¬ 
liminary account seems worth publishing. They are 
referred to by the collectors numbers. 

Eozostrodon parvics , gen. et sp. n. (PI. TI. ; text-fig. 1.) 

The first sepcimen, Holwell IX., text-fig. 1, consists of a 
very small tricuspid tooth which lias two well-formed 
roots, both of which have been broken ofi* at a point which 
must have been about halfway down their length. As 
preserved, the tooth measures 1-75 mm. from the tip 
of the centre cusp to the broken end of the longer root, 


Text*fig. I. 



Kozoxtrodon parmi/t, gwi. of Bp n. X 30. 

A. Outer view ; B. Inner view ; 0. Crown view. 


and 1*0 mm. anteroposteriorly at the longest part of the 
base of the crown. 

The crown is asymmetrical, being flattened on one side 
and swollen on the other The centre cusp is much 
larger than the other two, and all three cusps have a 
slight curve in what must be presumed to be a posterior 
direction. The posterior of the two accessory cusps is 
much the larger and is slightly chipped on the anterior 
edge. Small areas of what are believed to be wear are 
present on the flattened side of the tips of the centre and 
posterior cusps. 
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One of the most interesting features is the presence of 
an incipient cingulum in the form of a slight, but distinct, 
ridge which runs along most of the flattened side of the 
base of the cusps, and also at the base of the larger 
accessory cusp on the rounded side. 

The curving of the cusps is held to be in a posterior 
direction because similar curving is found in both advanced 
Theiodonts and in later mammals, and it is always 
towards the back. It follows that the tooth must be 
either a right upper or a left lower postcanine. The 
flattened side of the crown (with the worn areas on two 
cusps) almost certainly formed the face against which 
the opposing tooth acted as a shear. If the tooth was 
a left lower postcanine this face would have been Ungual, 
and the opposing tooth must have worked against the 
rounded wide. Hence, it seems reasonably likely that the 
tooth is a right upper postcanine. There are no cingula, 
either internal or external, on the promolars of Am phi - 
lenten, which is held by Simpson to be the most primitive 
known Trieonodont, but all triconodonts have an internal 
cingulum on the molars. It would appear likely, there¬ 
fore, that the tooth is a molar, but the presence of a 
considerably larger and more highly - organised tooth 
of the same nature in the same deposits is rather against 
this interpretation. 

Eozostrodon problematics , sp. n. 

(PL II. ; text-figs. 2 & 3.) 

The second specimen, Hoi well XIII., text-fig. 2, is larger 
and less well preserved. It consists of part of the crown, 
with two cusps and several accessory cuspules, and one 
complete root. The form of the root, and its position 
on the crown, indicate quite clearly that a seeond was 
originally present. 

As preserved, the crown measures about 1-5 mm. antero- 
posteriorly, while the length from the broken tip of the 
larger cusp to the end of the root is about 2*7 mm. 

The shape of the crown suggests that the larger cusp 
was the centre one of three. The tip has been broken, 
but it is sufficiently well preserved to show the same 
curving that occurs in the cusps of the smaller tooth, and 
which is believed to indicate the back of the tooth. The 
second cusp is much nearer in size to the centre cusp 
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than are the accessory cusps of E . parvus. The two cusps 
are less stoutly convex on their “ outer side than are 
those of the smaller tooth, and they arc slightly concave 
on their “ inner ” side. 

There is a large cingulum developed to the rear of the 
tooth, where it is broken and difficult to interpret, and 
round the base of the cusps on the 44 inner ” side. There 
are two damaged areas on this cingulum, one immediately 
behind the smaller cusp, which gives some slight indication 
that a small accessory cusp may have been broken off. 
On the 44 inner ,5 side the cingulum carries a fine ridge 
with two accessory cuspules. 


Text-fig 2. 



While the attempted restoration (text fig. 3) shows a 
tooth which in “ outer ” view is like the molar of a Trico- 
nodont, the cingulum is peculiar and reminiscent of the 
general form of Microdeptes. 

The backward curving of the cusps indicates that the 
tooth was either a left upper or a right lower postcanine, 
while the concave 44 inner side, on which is developed 
the cingulum, suggests the shearing-surface, indicating 
a left upper postcanine. This conclusion is put forward 
very tentatively, however, since the Triconodont lower 
molar has an inner cingulum, and it has not been possible 
for the writer to make comparisons with original material. 
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The importance of those teeth lies in the fact that they 
are by far the oldest known mammalian teeth with the 
exception of the first of the highly aberrant Multit.ubercu- 
lates, the earliest known non-Multi tuberculates occurring 
in the Middle Jurassic;. Eozostrodon jxirvus, indoed, fits 
very well the hypothetical ancestral mammalian tooth 
postulated by the Cope Osborn Tritubercular theory. 
E. problemalicus , however, is peculiar in its cingulum which, 
curving round in n U-shape and carrying accessory 
cuspules, is reminiscent of the MicrocJeptes type of tooth. 

Text-fig. 3. 



Eozostrodon problematic**, ap. n. X 30. 

Attempted restoration. 

The possibility that these tooth are premolars of this form 
seems unlikely, owing to the great discrepancy in size 
and also the discovery by Kuhne of small, and at the 
same time less highly developed Micrdkptes teeth which 
fit this position. 

EXPLANATION OF PLATE II. 

Eozostrodon parvus, gen. ot ap. n. X 15. 

A. Outer view ; B, Inner view ; C. Crown view. 

Eozostrodon problematicus, ap. n. x 15. 

D. Crown view ; E. M Outer " View ; F. M Inner ” view. 
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XTV .—New Species of the Siphonophoran Genus Lenaia 

Totfan, 1932. By A. K. Totton, Department of 

Zoology, British Museum (Natural History). 

Large numbers of specimens of small and unfamiliar 
Siphonophora Calycophor®, probably all diphyids, have 
been picked out of catches made by ‘ Discovery II ’ in 
the Atlantic in the last ten years, and out of catohes made 
by the ill-fated ‘ Carnegie ’ on her last cruise. This 
paper deals briefly with new species that oan for con¬ 
venience be grouped with Diphyes subtiloides Lens and 
van Riemsdijk, 1908, the genotype oiLensia Totton, 1932. 
It is not pretended that the seventeen species are aU 
congeneric. 

Six species of Lenaia are already well known, conoidea 
Keferstein and Ehlers, 1860, subtilis Chun, 1886, sub¬ 
tiloides Lens and van Riemsdijk, 1908, fowleri Bigelow, 
1911, campaneUa Moser, 1925, and mvUicristata Moser, 
1925. I do not propose to mention them here. A seventh 
species, to which I give below a new name, was described 
and figured by Leloup in 1934 under the name Lenaia 
multicristata Moser, forme grimaldli Leloup. Ten species 
of Lenaia new to science are published here *, an eleventh 

* I have commemorated some of the names of H.M. Ships which took 
part in the famous exploits at Montevideo, at Jftesing Fiord, and 
in the first attack on Narvik by the Seoond Destroyer Flotilla on 
April 10, 1040. 

Ann. 4s Mag. N. Hist. Ser. 11. Vcl. viii. 11 
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having been recorded and named by Leloup in 1933 as 
grimaldii since the study of this group was started. Pour 
of the new species are what may be called multioristate 
far ms . It has not been possible as yet to associate cor¬ 
rectly the anterior and posterior nectophores of all the 
species, nor are the posterior nectophores dealt with in 
this paper. 


Fig. 1. 



ien * io *®**e>\ Bp. n. * Discovery ’ Stn. 675, 750-500 m. 


1. Lensia exeter, sp. n. (Pigs. 1-3.) 

Anterior neotophoreMultistriate, five groups of three 
tt jf 8 transverse oral ridge. Somatooyst long. 
Hydroecium deep, open on ventral side. 
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Localities — Discovery ’ Stations :— 


Station 

Net 

Date 

Depth in in 

Specimens 

100 

TYF 

2 x 26 

470 (-0) 

1 

1554 

TYFB 

28 in 35 

1000-0 

1 

075 

TYFV 

20 v 31 

700-000 

1 


Fig 2 Fig 3 



Fig 2 —Letuta txtter, sp n ' Discovery ’ Stn 670, 760-000 m. 
Dorsal view. 

Fig 3 —Lenna txettr, sp n ‘ Discovery ’ Stn 070, 700-000 m. 
Ventral view 

2. Lensia ajax, sp. n. (Figs. 4-5.) 

Anterior nectophore :—5 groups of 3 (sometimes 2) 
longitudinal ridges. No transverse oral ridge. One of 
dorsal group of 3 ridges often incomplete orally, or evert 


11* 
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absent. A rudimentary ridge (or 2) present in the oral 
re gion between dorsal and lateral groups. Ridges of the 
two ventro-lateral groups irregular and often incomplete. 
Somatocyst short, oblique, spindle-shaped. Hydrcecium 
not extending above level of velum, open ventrally 


Fig 4 


Fig 5 



Fig, 4 .— hma%a ajax, «p a.—‘ Discovery ’ Stn 282, 300-0 m. Dorsal 
view. 

Fig. 5.— L#ns%a ajax , sp. n ‘ Discovery ’ Stn. 282 , 300-0 m 


Localities .—‘ Discovery ’ Stations :— 


Station. 

Net. 

Date. 

Depth in m 

Specimens. 

282. 

TYF 

12 vm 27 

300-0 

35 

100 . 

TYF 

2 . x. 21 

476 (-0) 

1 


The specimen from St. 100 has four ridges in each group 
beside the two rudimentary orals on each side. It 
appears to be a variety of L. ajax. 
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3. Lensia achilles , sp. n. (Figs. 6-7.) 

Anterior nectophore.—Five ridges, the dorso-later&ls 
bending dorsad orally. Vault of hydroecium on a level 
with velum, a notch present at the baso-ventral edge. 
Somatocyst broadly spindle-shaped A deep-water species, 
coloured deep or bright orange in life. 


Fig. 6. 



Lensta ach%Ues f sp n * Discovery' Stn. 85, 2000 (-0) m. 
Holotyp© 

Localities .—This species was found at three ‘ Discovery 
H ’ stations off S W. Africa Stn 85, 33° 07' 40" S., 
4° 30' 20" E., in an open haul from 2000 metres, 2 ant. 
neots. The salinity at 2000 m. was 34-88 per mille, and 
the temperature 2-74° C., but the specimens were not 
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taken in a dosing net. . St. 100 B, dosing net from 
000-1000 m., 3-4. x. 1926, 2 ant. neots. St. 100 C, 
03° 20' to 33° 46' S., 15° 18' to 15° 08' E., in a dosing 
ilet from 2500-2000 in., 5 ant. neots. No hydrological 
observations are reported for that station. The salinity 
at that depth at a station made 20 miles away in May, 
1939, was 34-88 per mille, and the temperature 2 48°- 
2 73° C. St. 89, 34° 05' 15" S., 16° 00' 45" E., in an open 
haul from 1000 in. to surface. At 1000 m. the salinity 
was 34*38 per mille, and the temperature 3-52° C. 


Fig. 7. 



Lewjiu achilles , sp. n. * Discovery ’ Stn. 100 B, 900-1000 m. 
Lateral view of base of nectophore. 


Another poor specimen was taken at St. 1571, off E. 
Africa, between Durban and the southern point of Mada¬ 
gascar at a depth 6f 1400-1000 m. No data about tem¬ 
perature or salinity are available. 

4. Lensia coaeack, sp. n. (Figs. 8-9.) 

Anterior nectophore:—No crests on longitudinal ridges, 
except for a slight dorsal one. Ventral ridges vestigial. 
Basal facet horse-shoe shaped, with slight ventral notch. 
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No hydrcBoium. Mouth-plates very short. Somatooyst 
ovoid, oblique, one-third the length of the neotophore 
when well preserved. A large specimen, 11*6 mm. in. 
length, from St. 672 is the holotype. 


FiR. 8. 



Lenaia coaaack, ap. n. 4 Carnegie Cruise* VII, Stn. L03. 


Localities. —Specimens were taken, never more than in 
twos and threes, by ‘ Carnegie ’ at the following twenty- 
two stations:— 

St. 16 : S 107 : B.4311 St. 104 : S 622 : B.6856 

St. 24 : S 166 s B.4643 St. 108 : S 628 : B.6886 

St. 46 : 8 279 : B.7428 St. 106 : S 629 : B.6898 

St. 62 : S 301 : B.7846 St. 109 : S 666 : B.7916 

St. 66 : S 325 : B.768S St. 109 : S 656 : B.7927 

St. 66 : S 330 ; B.7718 St. 111: S 670 : £.7983 
St. 82 : S 497 -. B.6288 St. 113 : S 082 t B.8044 

St. 87 : S 522 : B.6391 St. 137 : S 837 : B.5498 

St. 88 : S 627 : B.6412 St. 138 t S 844 : B.5525 

St. 91 -. 8 541 : B.6491 St. 139 : S 860 : B.6570 

St. 103 : S 617 : B.6835 St. 165 : S 986 : B.6871 




‘ D isco very * Stations ;— 


Station. 

Net. 

| Date. 

Depth in m. 

Specimens. 

100 C. 

TYF 

3. x. 

26 

260-310 

1 

282. 

TYF 

12. viii 

27 

300-0 


701. 

TYFB 

16.x. 

31 

242-0 


708. 

TYFB 

23. x. 

31 

208-0 


709..... 

TYFB 

24. x. 

31 

216-0 


711. 

TYFB 

27. x. 

31 

290-0 

B 

713. 

TYFB 

29. x. 

31 

200-0 


968. 

100B 

19. ix. 

32 

86-0 

B wM B 

1371. 

N100B 

19. v. 

36 

146-0 


1372. 

N100B 

20. v. 

34 

102-0 


1667. 

TYFB 

10. iv. 

36 

1360-0 

l 

1671. 

TYFB 

21. iv. 

36 

600-0 

i 

672. 

TYFB 

23. iv. 

31 

200-0 

l 

673. 

TYFB 

25. iv. 

31 

340-0 

i 

680. 

TYFB 

30. iv. 

31 

260-0 

8 

681. 

TYFV 

1. v. 

31 

260-0 

4 

681. 

TYFV 

1. V. 

31 

600-250 

1 

682. 

TYFB 

1. V. 

31 

376-0 

3 

684. 

TYFV 

3. v. 

31 

250-0 

4 

693 . 

TYFV 

10. v. 

31 

250-0 

2 

694. 

TYFB 

10. v. 

31 

210-0 

1 

698. 

TYFB 

13. v. 

31 

470-0 

1 

968. 

N100B 

19. ix. 

32 

250-106 

1 


Stations 672-698 were all north of the subtropical con¬ 
vergence, but no attempt has been made yet to analyse 
the distribution of catches. 


Fig. 9. 



co*$ack, sp. n. * Discoverv * Stn. 282, 300-0 m. Lateral 
view of baie or nectophore. 
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5. Lensia hardy, sp. n. (Fig. 10.) 

Anterior nectophore :—Five complete longitudinal 
ridges. Hydroecium more extensive on dorsal side than 
on ventral. Here it does not reach the level of the 
velum, except where its anterior wall slopes off into the 
ventral facet. Somatocyst shortly stalked, globular, 
tending to be bifid at apex. 


Fig. 10. 



Lmsia hardy * ®p. n, * Discovery * Stn. 672, 200-0 m* 


The species differs from L.fowleri in : (1) having mouth- 
plates more than half the diameter of mouth in length ; 
(2) having an extensive notch in the baso-ventral ridge; 
(8) somatooyst not reaching base; (4) having a bigger 
hydroecial cavity, which extends below the base of the 
somatooyst. 

Localities .—‘ Carnegie,’ St. 25 : sample 162: bottle 
4564; 1 specimen. 
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‘ Di boo very ’ Stna. — 224 specimens were taken as 
follows:— 


Station. 

Net. 

Date. 

Depth in m. 

Specimens. 

83. 

N200H 

21. vi. 26 

650 (-0) 

1 

85. 

N450H 

23. vi. 26 

2000 (-0) 


89. 

TYF 

28. vi. 26 

1000 H>) 


100 c . 

TYF 

3. x. 26 

260-310 


IO0D. 

TYF 

2.x. 26 

625-075 


101. 

N450 

15.x. 26 

360-400 (-0) 

1 

102. 

N70V 

28.x. 26 

100-50 

3 

102...:.... 

N70V 

28.x. 26 

250-100 

4 

247. 

TYF 

13. vi. 27 

110-115 (-0) 

2 

256. 

TYF 

23. vi. 27 

850-1100 (-0) 

i 

266. 

TYF 

21. vii. 27 

200 (-0) 

16 

450. 

N100B 

12. x. 30 

150 0 

2 

072. 

TYFB 

23. iv. 31 

200-0 

3 

714. 

TYFB 

30. x. 31 

246-0 

69 

717. 

TYFB 

2. xi. 31 

212-0 

17 

845. 

N100B 

9. iv. 32 

268 

2 

847. 

N100B 

11. iv. 32 

270-190 

3 

1370. 

NI00B 

18. v. 34 

113 4) 

21 

1749. 

TYFB 

24. iv. 30 

■ 

4 

69. 

N70H 

25. v. 26 


0 

670. 

TYFB 

I 21. iv. 31 

SB ■ 

1 

071. 

TYFV 

t 22. iv. 31 

150-0 

1 

671. 

TYFV 

22. iv. 31 

1000-0 

1 

671. 

TYFV 

22. iv. 31 

500-250 

1 

071. 

TYFB 

23. iv. 31 

380-0 

1 

716. 

TYFB 

1. xi, 31 

212-0 

15 

839. 

1U0B 

29. ii. 32 

132-0 

3 

401. 

TYF 

22, v. 30 

1250-1300 

14 

453. 

N100B 

10/17. x. 30 

164-0 

2 


The surface water is subtropical at all of these stations 
except 69, 670, 671, 716, and 839, which are at the northern 
extremity of the suhantarctic zone. At Station 401 the 
water at 1200-1300 m. would probably be Antarctic 
intermediate water. Station 463 is definitely Antarctic. 

6. Lensia hunter, sp. n. (Figs. 11-12.) 

Anterior neotophore:—Seven longitudinal ridges. The 
dorso-laterals do not reach the velar edge, laterals 
do not reach the apex but do reach base. The 
hydroeciura extends forward to and, on the .ventral 
side, beyond the level of the velum, its anterior wall 
sloping off gradually into the ventral facet. The somato- 
cyst is generally bilobed and asymmetrical, the left side 
longer than the right, ovoid and stalked. Pedicular 
canal horizontal. Mouth-plates without hook. 
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Localities. — 4 Carnegie,* Cruise VII, St. 04, 81° 54' S., 
88° 17' W., 1000 ra., two ant. nectophores in poor con¬ 
dition. 

Fig 11. Fig. 12. 



Fig. 11.— Lemtia hunter , sp. a. ‘ Discovery ’ Stn. 1571, 1400-1000 m. 
Fig. 12.— Lmtna hunter , sp. n. * Discovery ’ Stn. 1571, 1400-1000 m. 
Ventral view of somatocyst. 


‘ Disoovery ’ Stations.— 


Station. 


Date. 

Depth in in. 

Specimens. 

78. 

TYF 

12. vi. 26 

1000 ( 0) 

24 

87. 

TYF 

26. vi. 26 

1000 (-0) 

24 

89. 

TYF 

28. vi. 26 

1000 ( 0) 

7 

100. 

TYF 

2. x. 26 

475 (-0) 

2 

100 A. 

TYF 

2.x. 28 

626-676 

19 

100 B. 

TYF 

3/4. x. 26 

900-1000 

13 

100B. 

TYF 

3/4. x. 26 

300-1000 

7 

100 c . 

TYF 

4.x. 26 

2600 (-0) 

2 

100 c . 

TYF 

4.x. 26 

2500-2000 

7 

676. 

TYFV 

26. tv. 31 

750-500 

1 

676. 

TYFV 

26. iv. 31 

1000-760 

11 

1669. 

TYFB 

12.iv. 36 

1200-500 

7 

1671. 

TYFB 

21. iv. 36 

1400-1000 

3 


7. Lensia hotspur, sp. n. (Pigs. 13-16.) 

Anterior neotophore:—Nearly twioe the size of subtihides, 
the length being about 8 mm. Five complete longi¬ 
tudinal ridges. The somatocyst is oblique, ovate and 
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shortly stalked. The hydrcecium is very shallow, lying 
entirely below the level of the velum. The inner edges 
of the mouth-plate do not project below the outer ones. 
The pedicular canal is descending. A species allied to 
L. conoidea K. & E. 

Localities .— 1 Carnegie ’ Stations :— 


Station. 

Sample. 

Bottle. 

Specimens. 

35. 

206 

4792 

5 

36. 

214 

4871 

1 

41. 

237 

7226 

2 

42. 

243 

7273 

1 

76. 

464 

6136 

1 


Discovery ’ Stations 


Station. Net. Date. Depth in m. Specimen*. 


89. TYF 28. vi. 26 1000 (-0) 9 

100. TYF 2.x. 26 476 (-0) 6 doien 

100 A. TYF 2.x. 26 626-676 8 

100 B. TYF 30. ix-1.x. 26 0-5 8 desen 

100 C . TYF 1.x. 26 0-6 3 

100 C . TYF 3.x. 26 260-310 7 

100 C . TYF 4.x. 26 2800-2000 4 

102. N70V 28.x. 26 80-0 9 


102. N70V 28.x. 26 100-50 2 

282. TYF 12.viii.27 300-0 3 doien 

446. N100B 9.x. 30 106-0 4 

448. N100B 10.x. 30 161-0 1 

671. TYFV 27. iv. 31 2000-0 2 

673. TYFB 26. iv. 31 340-0 2 

677. TYFV 27. iv 31 260-0 1 

679. TYFV 29. iv. 31 260-0 2 

682. TYFB l.v. 31 376-0 3 

687. TYFV 6.v. 31 260-0 1 

690 . TYFV 7. v. 31 260-0 7 

691 . TYFB 8.v. 31 400-0 1 

693 . TYFV 10. v. 31 260-0 1 

694 . TYFB 10. v. 31 210-0 1 

698 . TYFB 18. v. 31 470-0 8 

699 . TYFV 14, v. 31 260-0 1 doien 

702. TYFB 17.x. 30 236-0 19 

708 . TYFB 23.x. 31 208-0 3 

709 . TYFB 24.x. 31 216-0 2 

842. N100B 3. iii. 32 156-0 3 

967. 100B 19. ix. 32 806-146 1 

1371. N100B 19. v. 31 146-0 1 












































Fig. 13 .—Lensia hotspur, 0 p. n. * Carnegie * Cruise VII, Stn 36. 

Fig. 14 .—Lensia hotspur, sp. n. * Discovery * Stn. 100, 475 (-0) m 
Lateral view of aomatocyats. 
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Fig. 18. 



Fig. 15 .—Ltntia hotspur, *p. n. ‘ Discovery ’ Stn. 89, 1000 (-0) m. 
Lateral view of base of nectophore. 

Fig. 18 .—Ltntia hotspur, *p. n . ‘ DUoovery ’ Stn. 100 A, 0-5 m. 
Lateral view, showing former extent of lomatoeyet. 
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8. Lensia havock, sp. n. (Figs. 17-19.) 

Anterior nectophore:—Seven complete ridges, laterals 
bending ventrad below to run onto mouth-plate. Hydrce- 
cium extends up above level of velum. Ventral wall 
with pronounced slit extending up to upper limit of 
hydroBcium. Somatocyst spindle-shaped. 

Two specimens taken by Dr. Beebe off Bermuda 
in 1931 were identified by me as belonging to a new species 
with seven ridges. In the paper which Beebe published 
under my name he wrongly called this species multi- 
cristata Moser, 1925, probably because it had seven 
ridges. 

Localities .—Third Bermuda Oceanographic Expedition:— 


Catalogue no. 

Net. 

Date. 

Depth in m. 

Specimens. 

311780.... 

1258 

17. viii. 31 

1046 

1 

311415.... 

1105 

3. ix. 31 

1463 

1 


Further details will be found in ‘ Zoologies,’ N.Y., 
xiii. nos. 1-3. 


* Discovery * Stations:— 


Station. 

Net. 

Date. 

Depth in m. 

Specimens. 

71. 

TYF 

30. v. 26 

2000 (-0) 

1 

78. 

TYF 

12 . vi. 26 

1000 (-0) 

2 

85. 

N450H 

23. vi. 26 

2000 (-0) 

1 

89. 

TYF 

28. vi. 28 

1000-0 

5 

100 A.... 

TYF 

2 . x. 26 

625-075 


100B .... 

TYF 

3/4. x. 26 

900-1000 


100 c ... 

TYF 

4.x. 26 

2500 (-0) 


100 c ... 

TYF 

4.x, 26 

2500-2000 


401. 

TYF 

22. v. 30 

1250-1300 

1 

661. 

TYFV 

2. iv. 31 

1000-750 

1 

661. 

TYFV 

2. iv. 31 

3000-2000 

3 

666 . 

TYFV 

17. iv. 31 

2000-1500 

1 

671. 

TYFV 

21 .iv, 81 

1500-1000 

2 

1571. 

TYFB 

21. iv. 35 

1400-1000 

2 

1917. 

TYFB 

3. xii. 36 

1400-1000 

1 
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Fig. 17. 


Fig. 18. 



Fig. 19. 



Fig. n.—Lmtia hovoak, sp. n. ‘ Discovery * Stn. 1917, 1400-1000 m. 
Fig. 18 .—Lentia hovoek, »p. n. ‘ Discovery ’ Stn. 100 0, 2800-0 m. 
Ventral view. 

Fig. I®.— Lm$ia havook , »p. n. 4 Disoovery 1 Stn. 100 B, 900-1000 m. 
Lateral view of somatoeyite. 
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0. Leneia hostile, sp. n. (Figs. 20-22.) 

Anteriornectophore: —Large, 15*5 mm. overall. Hydroe- 
oinm deep, an open slit on ventral side. Somatocyst 
heart-shaped, apex uppermost. Most of ridges uninter¬ 
rupted from apex to oral edge, some incomplete, and only 
seen at oral end and in mid-region. 


Fig 20. 



Lt*m* hostile, «p. n. ‘ Disoovery ' Stn 1743, 2100-1160 m. 


A dorsal group of three or four ridges out off from 
oral edge by two converging grooves, two dorso-lateral 
groups of 3 or 4, and two ventro-lateral groups of 
3 or 4. 

Aim. A Mag. N. Hist. Ser. 11. Vol. viii. 


12 
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Localities .—‘ Discovery ’ Stations :— 



Pig. 21. 



Pig. 21 .—Lensia hostile, *p. n. ‘ Discovery ’ Stn. 1743, 2100-1180 m. 
Base of nectophore. 

Pig. 22 ,—Lwma hostile, ep. n. ' Diwsovery ’ Stn. 1871, 1400-1000 m. 

Ventral views of base of nectophore and of hydrosciuxxi an d 
•omatocyst, 
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10. Lensia lelouveteau, sp. n. (Figs. 23-26.) 

Syn.: Lensia multioristata (Moser) forme grimaldii Leloup, 1034 
(part), non L . grimaldii Leloup, 1033. 

L. lelouveteau is a small mulfcistriate species. The 
ridges of the anterior nectophore are in five groups, three 
or more dorsal, seven or eight lateral and four to six 
ventro-lateral. Velar ridge present. The somatocyst 
is squat and kidney-shaped. Ventro-basal margins of 
bell well rounded. 

The seven specimens on which I base the species 
L. lelouveteau are :— 

* Discovery ’ Station 100, net TYF, fished open from 
475 metres to the surface, 1 anterior nectophore, the 


rig. 23. 




Lensia lelouveteau, sp. n. * Meteor $ Stu. 246, 1000-800 m. 


holotype (7-8 mm.). Station 282, 300 m. to surface 
(open), 1 ant. neot. 

‘Meteor ’ Stn. 208, 100-60 m., 1 ant. nect. (3-1 mm.). 
Stn. 246, 1000-220 m., 1 ant. nect. (6-2 mm.). Stn. 277, 
600-400 m., 3 ant. nect., one figured by Leloup, 1034 
(6-7 mm.). 

There has arisen some confusion connected with the 
name grimaldii. L. grimaldii is a good species whioh 

12 * 
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I have redescribed below. The * Meteor ’ material 
labelled L> mvlticristata forme grimaldii is contained 
in fourteen small tubes labelled by Leloup. I studied 


Fig. 24. 



Fig. 25. 



Fig. 24.— Lensia leloutteieau, sp. n. Left, 4 Meteor ’ Stn. 277. Right, 
4 Meteor * Stn. 240, 1 OO(K8O0 m. Ventral views. 

Fig. 26.— Ltnsia lelouveteau, sp. n. 4 Meteor * Stn. 246, 1000-800 m. 
Lateral view of apical part of neotophore, 

these on Jan. 9, 1940. Four contained specimens that 
had dried up at some time and are no longer identifiable. 
None of the others contained specimens of either L, grim - 
aJtfii Leloup, 1933, or L. mnlticrisUita Moser. 1926. Two 
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contained specimens of L. ajax, one a specimen of 
L. exeter, one a specimen of L. hostile, two specimens 
of L. lelouveteau ; and another, which at one time 
contained the three specimens of the species that I hare 
described as L. lelouveteau, figured by Leloup, 1934 
(fig. 3), contained only the label. Dr. Leloup kindly 
sent the specimens themselves to me, and I examined 
them on January 22, 1940. The three remaining tubes 
contained specimens of what is perhaps a still further 
new species, a small Lensia, multistriate and without 
a velar ridge. Lack of material prevents precise 
description of it. 

11. Lensia grimaldii Leloup, 1933. (Figs. 20-29.) 

1 was familiar with good specimens of this speciea 
under the manuscript name duplex some years before 
Leloup published a description and figures of one very 
poor, much laoerated and collapsed specimen with frag¬ 
mentary nectosac. Through the courtesy of Dr. Leloup 
I was able to examine his holotype on Dec. 23, 1933. 
Although his figures are necessarily not very representa¬ 
tive, I am satisfied that his name grimaldii must now be 
applied to the species figured below. Unlike exeter, 
the number and condition of the ridges is pretty oonstant. 
The species would appear to be a raid-water form. 

With Leloup’s later suggestion (Bull. Mus. Roy. 
d’Hist. Nat. Belg. x. 0, p. 38) that grimaldii does not 
represent a good speoies, but is only a variety of Lensia 
multicristata (Moser), I disagree. The one species is quite 
distinct from the other ; and amongst the many specimens 
I have examined no intermediates have been found. 
Neither species has any connection with yet another 
described and figured by Leloup (loc. cit., pp. 37-40) 
as Lensia multicristata forme grimaldii, taken at* Meteor ’ 
Station 277. The combination of characters, small 
size, number of longitudinal ridges, presence of horizontal 
(velar) ridge, shape of baso-ventral angle and size and 
shape of somatooyst mark these last-mentioned specimens 
out as belonging to a distinct species, described by me 
under the new name lelouveteau, and represented by 
specimens taken by ‘ Discovery II.’ 

It is convenient to desoribe anterior neotophoras 
like those of L. grimaldii in terms not of ridges and faoets 
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but of infoldings between outward ridges. These outward 
ridges bear one or more longitudinal crests. When the 
muscular nectosac contracts in swimming, the semi-rigid 
chitinous investment has to fold inwards like the cover 
between the ribs of an umbrella, and then have enough 
elasticity to expand the nectosac again. Here we have 


Fig. 26. 


Fig. 27. 



Fig. 26, Lensia grimaldit Leloup. * Discovery ’ Stn. 282, 300-0 m. 
Dorsal view. 

Fig. 27, LenMa grimaldU Leloup. ‘ Discovery * Stn. 282, 300-0 m. 


a mechanism the habitual functioning of which lends 
itself to evolutionary change. 

There is a pair of dorsal crests on a dorsal ridge that 
is flanked by two longitudinal infoldings, ' B and B' 

v;°, up 8 can be seen that on contraction 

the folds converge orally and cut off the ridge and oreste. 
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The two lateral ridges. each bearing two create, are 
flanked by the anterolateral and postero-lateral infoldings 
(' B B ' and ' D D ' of Leloup’s fig. 6), while the rigid 
ventral area is separated from the lateral ridges by the 
same postero-lateral infoldings marked ' D and D' 
in Leloup’s fig. 6. All the infoldings are longitudinal. 


Fig. 28. 



Ltnna grimaldi Leloup. * Discovery ’ Stn. 282, 300-0 in. 

Ventral view. 

Viewed from the apex the dorso-ventral axis of the 
neotophore is longer than the latero-lateral axis, and not 
as shown by Leloup’s figs. 6-9, 

Sometimes the right, sometimes the left dorsal ridge 
is the longer. Occasionally a third incomplete ridge is 
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present, extending half-way up to the apex. As a 001 ^" 
etant character the ventral pair of ridges does not reach 
the apex. 


Fig. 29. 



Leruna grimaldii Leloup. * Discovery ’ Stn. 282, 300-0 m. 
Left, apioal view. Right, diagrammatic apical view. 


Localities .—‘ Carnegie ’ Station : Cruise VII. St. 64. 
S. 397 : B. 7081. 1 specimen. 


‘ Discovery ’ Stations :— 


Station. 

Net. 

Date. 

Depth in m. 

Specimens. 

89. 

TYF 

28. vi. 26 

1000 (-0) 

1 

100C . 

TYF 

2. x. 26 

460-660 

1 

100 C . 

TYF 

4. x. 26 

2500-2000 

2 

282. 

TYF 

12. vui. 27 

300-0 

10 

690. 

TYFV 

7. v. 31 

1500-0 

2 

699. 

< TYFV 

14. v. 31 

500-250 

1 
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XV .—Fossil Plants from East Greenland. 

By Sir Albert C. Seward and W. N. Edwards. 

[Plate III.] 

In the course of his expedition to the Kangerdlugssuak 
region of East (Greenland in 1935-36, Dr. L. R. Wager, of 
Reading University, was fortunate enough to find an 
interesting series of plant remains in sediments below the 
local base of the basalts on the west side of Christian IV. 
Glacier at a point which was named Coal Comer (68° 50' N., 
30° 50' W.). We are indebted to Dr. Wager for notes 
(incorporated below) on the occurrence of these fossils. 
A small collection was made during a journey to the 
highest mountain of the region in 1935 (see Courtauld, 
1936, p. 201), and a further small collection was made by 
Dr. H. G. Wager during a journey for botanical purposes 
in 1936 (Wager, L. R., 1937, pp. 411 and 415 and map). 

Wager states that the sandstone in which the plant 
remains are found was associated with sandy shales and 
that fragments of coal were obtained from scree near by. 
These sediments occur near the top of a variable series 
found at many points between Coal Corner and Miki 
Fjord, which lies 50 miles to the S.S.W. Less well-preserved 
fragments of plants were found elsewhere in the series, 
and no doubt further search would produoe a larger and 
taore satisfactorily preserved collection. 

At a low horizon in the series a few belemnites were 
found indicating a marine phase. These have been 
examined by Prof. H. H. Swinnerton, who concludes that 
they are of Senonian age. The geologioal evidence 
obtained in the field suggests that the sediments at Coal 
Corner which contain the plant remains succeeded the 
Senonian marine horizon with no great interval of time. 

The stratigraphioal evidence further indicates that 
basalts had already been poured out in the Miki Fjord 
region when the plant-bearing sandstones were deposited, 
and it is worthy of note that a conglomerate of rolled 
basalt pebbles is associated with the ooal-bearing deposit 
from the scree. Thus the plant-bearing deposits of Coal 
Comer are contemporaneous with the beginning of basalt 
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extrusion in this part of East Greenland. Several kilo¬ 
metres of basalts were poured out after the plant-bearing 
sediments of Coal Corner were formed, and the Cape 
Dalton Eocene sediments mentioned below were deposited 
late in the j>eriod of time indicated by the accumulation 
of this great thickness of basalts. An account of the 
stratigraphy of this part of East Greenland has already 
been prepared by L. R. Wager and is awaiting publication 
in the Danish journal, * Meddeielser ora Greniand.’ 

The collection of plant-remains to be described is not 
extensive, and the preservation in a rather coarse sand¬ 
stone matrix is not particularly good, but, in addition to 
the botanical interest, the assemblage is of importance 
because it can be correlated with other Arctic and northern 
floras of known or presumed Eocene age, and particularly 
with the long-known early Tertiary flora of western 
Greenland. 

Sequoia fangsdorfii (Brongn.). (PI. HI. fig. 10.) 

This conifer, which is widely distributed in Arctic and 
other regions in the Eocene, and also occurs in rather 
later rocks, is the commonest species in Mr. Wager's 
collection. It is represented by sterile twigs only, and it 
is just possible that some of the less well-preserved impres¬ 
sions should be referred to Taxodium distichum tnioeenum 
Heer. Both species are abundant in the Tertiary sedi¬ 
ments of West Greenland. “ Taxodium sp.” has been 
recorded by MathieBen (1932, p. 57) from Eocene beds on 
Sabine Island in East Greenland. 

Elatoc,Indus sp. of. E. ungen (Heer). (PI. III. fig. 9.) 

One fragment of a coniferous twig, with rather falcate 
and almost appressed leaves, is too small to name with 
any degree of confidence. It is possibly referable either 
to Sequoia coutt&ise Heer or, more probably, to a species 
of rather doubtful value named Olyptostrobus ungeri by 
Heer and now usually referred to the form-genus Elato- 
chdus (see Sewanl & Conway, 1935, p. 14, pi. i. fig. 8). 
E. ungeri was originally described from Western Green* 
land. 

Ptatanus sp. 

There is a single leaf impression closely comparable 
with a leaf figured by Heer from Unartok, West Greenland 
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<1883, pi. xcix. fig. i) as P. guiUelmse Goepp. Similar 
leaves from Greenland had formerly been described by 
Heer as P. aceroides, but the nomenclature of early 
Tertiary species of plane is much confused, and isolated 
specimens can rarely be identified satisfactorily. Some 
fragmentary impressions of bark from Coal Comer 
(PI. III. fig. 8) are also very probably referable to the genus 
Platanus. Bark of a similar type from the Mackenzie 
River, Canada, was described by Heer as Betida sp. (1868, 
pi. xxiii. fig. 10), but this also might possibly be PkUanus. 

CercidiphyUum richardsoni (Heer). (PI. III. figs. 1, 2.) 

There are several imperfect specimens of the leaves of 
this tree ; one of them (PI. III. fig. 1) shows the arrange¬ 
ment of the main veins and others (PI. III. fig. 2) show 
the large crenations of the margin which are the most 
obvious and distinctive character of the species. 

Originally described as a Populus, these leaves are now 
usually referred to the genus CercidiphyUum, the kadBura 
tree of China and Japan. Fossil occurrences of Cercidi- 
phyllum have recently been admirably summarized by 
R. W. Brown (1939), who shows that leaves probably 
belonging to this genus have in the past been referred to 
no fewer than twenty-two different genera. In view of 
the great variability of the leaves in the only living species, 
and the extreme confusion among the numerous fossil 
forms, which range from the lower Cretaceous to the 
Miocene, there may well be differences of opinion as to 
the appropriate name in individual cases. Brown’s 
careful analysis, leading to a division into five nominal 
speoies, merits the closest attention and is doubtless in 
the main well founded. Brown includes “ Populus ” 
richardsoni in CercidiphyUum arcticurn (Heer); for the 
present, however, it would seem better to keep these two 
■distinct. The former is distinguishable by its greater 
average size, its larger orenations, and its more delicate 
texture, reflected in an almost invariably more fragmentary 
state of preservation. A leaf of the smaller species has 
been figured from Sabine Island by Mathiesen (1932, 

p. 60). 

Brown gives the range of his comprehensive C. arcticum 
as Patoocene to middle Eooene. C. richardsoni is known 
from the Mackenzie River, Canada; Alaska; West 
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Greenland ; Spitsbergen ; Eastern Asia ; and from Mull 
(Seward, 1039, p. 22), all in beds of presumed Eocene 
age. Appropriately enough, in view of its discovery in 
East Greenland by Dr. L. R. Wager, of Reading University, 
it is also found in beds of known lower Eocene age at 
Reading, England, for an unnamed leaf figured by Hooker 
(1854, pi. iv. fig. 2) together with other specimens now in 
the Geological Department of the British Museum (Natural 
History) are undoubtedly referable to this speoies. 

Fruits of Cercidiphyllum. (PI. III. figs. 3-6.) 

Wager obtained several specimens (casts) which are 
closely comparable with some of those figured by Brown 
as “ fruits associated with Cercidiphyllum arcticum ” 
(1939, pi. liv. figs. 12, 13). The East Greenland specimens 
are from 15-23 mm. in length, and from 8-11 mm. in 
width at the broadest part. They are transversely 
wrinkled or striated, with a very distinct longitudinal 
furrow (or ridge) along one side. Complete specimens 
are slightly more pointed at one end than the other. 

Brown makes out an extremely good case for regarding 
these and similar fruits as belonging to Cercidiphyllum, 
and in many of the localities in which the leaves and 
fruits are associated he has also found small winged seeds 
closely resembling those of the living C. japonicum. 
Although no seeds have been found in the coarse matrix 
of the East Greenland sediments, the association of leaves 
and fruits provides further support for Brown’s conclusion. 
The same type of fruit (generically if not specifically 
identical) is known from Atanekerdluk, West Greenland, 
under the name of Nyssa arctica (Heer, 1869, p. 477, 
pi. xliii. fig. 12 c; pi. 1. figs. 6-7). Furthermore, the 
specimens from Reading figured by Hooker (1854, pi. iv. 
figs. 24-26), together with others subsequently collected by 
Starkie Gardner but not yet described, are also dearly 
similar to some of those figured by Brown. 

PaUeanthiu sp. (PI. III. fig 7.) 

This imperfectly preserved fossil is probably a fertile 
shoot, but it is impossible to say of what nature. For 
convenience it may be referred to Newberry’s form-genus 
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Palseanthus. Its value lies mainly in its resemblance to 
other fossils of uncertain affinity from Arctic regions. 
Heer, for example, figured a similar fossil from Greenland 
(1882, pi. iv. figs. 1-7) as Zamites globuliferus, though 
what that is no one knows, and comparison may also be 
made with Nordenskioldia borealis from Spitsbergen (Heer, 
1870, p. 65, pi. vii. figs. 1-13). The closest resemblance 
is perhaps to a specimen from West Greenland named 
Palseanthus hollicki, by Seward & Conway (1935, p. 35, 
pi. ii. figs. 13, 14). 


Incertee sedis. 

The collection also included some poorly preserved and 
indeterminable coniferous wood ; a single specimen of a 
small rounded seed or fruit; and fragmentary dicotyle¬ 
donous leaves belonging to several species. One of these 
imperfect leaves resembles Corylus macqtiarriei (Forbes), 
a common fossil in the West Greenland deposits and 
already recorded from Sabine Island by Matkiesen (1932). 
Another is of the Qvercns or Fagus type, and it is note¬ 
worthy that Mathiesen mentions (1932, p. 6) fragmentary 
leaf impressions of “ a sftecies of beech ? ” in the Cape 
Dalton beds. 

The Age and Relationships of the East Greenland 
Basaltic Flora. 

Tertiary plant fossils have previously been found at 
four different points in East Greenland: Cape Dalton, 
Turner Sound, Cape Brewster, and Sabine Island. Wager’s 
valuable discovery adds a fifth locality. The earlier 
records, and the field relations of the sediments, have 
been summarized by Koch (1929, p. 201; 1929 a, p. 208), 
and the plants themselves have been fully described by 
Mathiesen (1632). The Cape Dalton sediments were 
subsequently re-investigated by Wager (1935), whose 
additional collection of fossil plants is in Mathiesen’s 
hands. The first three localities yielded fossil wood only, 
except for a few obscure leaf impressions, and that from 
Cape Brewster was too ill-preserved for identification. A 
conifer of the Cedroxylon type was recorded from Turner 
Sound, while from Cape Dalton Mathiesen described three 
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dicotyledons, which he named Tetracentronites hartzi , 
Corylopsitea groenlandicva, and Platanites sp. The second 
of these was found to be structurally very close indeed to 
the wood of the living Cercidiphylhm japonicum , though 
on balance Mathiesen thought that it was more probably 
related to Coryloptris (family Hamamelidaoese). In view 
of recent work confirming the widespread abundance of 
Cercidiphyttum in early Tertiary floras, and its occurrence 
at Sabine Island and at Christian IV. Glacier (Coal Comer), 
the possibility that this wood may after all belong to the 
genus Cercidiphyttum must oertainly be borne in mind. 

The importance of the Cape Dalton flora, including the 
petrified woods, lies in its occurrence in marine strata 
associated with a considerable fauna, regarded by Ravn 
as similar to some of the Eocene faunas of England and 
France. Thus the " Cmloma Bed ” of Cape Dalton is 
compared with the London Clay, and the “ Cyrena Bed ” 
with the Sables de Guise and the Bagshot Beds (Ravn, 
1904, p. 138). Wager (1935) has shown that the basalts 
in the Cape Dalton area are earlier in age than the sedi¬ 
ments, and that there was only a short interval between 
the extrusion of the highest basalt and the deposition of 
the sediments. The latest basalts of Cape Dalton must 
therefore be earlier than Middle Eocene and may well be 
Lower Eocene. The plant-bearing sediments in the 
Kangerdlugssuak region are very much lower in the 
basaltic series ; indeed, in the whole basaltic province 
plant fossils have so far been found mainly between the 
earlier flows or even beneath the basalt. All these plant 
assemblages are therefore not strictly contemporaneous, 
though no great floral differences have yet been deteoted. 
The belemnites mentioned above definitely suggest a 
post-Senonian age for the Kangerdlugssuak flora, and 
this is in general agreement with other faunal evidenue 
from West Greenland. 

The few leaf-impressions from Sabine Island, inoluding 
Ginkgo, Taxodium, monocotyledons resembling Typha and 
Carex, Corylus macq’mrriei, Cercidiphyttum arcticv/m, and 
Acer arcticus, as well as those here described from Christian 
IV. Glacier (Coal Corner), may all be very closely matched 
in the more extensive floras of West Greenland and of 
other Arotic regions. We agree with Koch and Mathiesen* 
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and with earlier writers such as Starkie Gardner, in 
regarding all these floras as in the main of very early 
Eooene age. Whether some of them may be uppermost 
Cretaceous rather than lowest Eocene cannot yet be 
decided. The plants suggest a temperate and probably a 
moist climate. 
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EXPLANATION OF PLATE in. 

All the photograph* (by M. G. Sawyers) are untouched and of natural 
si %e. The specimens are in the Geological Department, British 
Museum (Nat. Hist.). 

Fig. 1. Cercidiphyllum richardsoni , leaf. V. 26793. 

Fig. 2. Ibid., fragment of leaf showing erenato margin. V. 26794. 
Fig. 3. Cercidiphyllum fruit. V. 26795. 

Fig. 4. Reverse side (removed from the rock) of the fruit shown in 

Figs. 6 , 6. Isolated fruits of Cercidiphyllum. V. 26796-07. 

Fig. 7. Palmwtihu# sp. V. 20798. 

Fig. 8. ? Platanus sp., fragment of bark. V. 26799. 

Fig. 9. Elatocladm sp., of. E. ungeri. V. 26792. 

Fig . 10. Sequoia langsdorjii. V. 26790. 


XVI.— Notes on the Plectognath Fishes. —VI. A Synopsis 
of the Genera of the Family A hi ter idee, and descriptions 
of Seven new Species . By A. Fraser-Brunner. 

The division Balistiformes of the suborder Balistoidea 
consists of two families, which are separable as follows :— 

I. Palatine T-shaped, the foot of the T movably 
articulated with the ectopterygoid. 8 outer teeth 
in each jaw ; 6 inner ones in upper jaw. 2 or no 
caudal vertebra? with epipleurals. 5 precaudal 
intemeurals* ; 4 forming trough for spinous dorsal 
fin, the 1st movably articulated between exooci- 
pitals, the others free from skull; the 5th forming 
a prop between trough and vertebral column. 

Distal ends of caudal intemeurals and interhamals 
not expanded. 3 dorsal spines. Scales moderate 
or small, in regular series, imbricate. All soft fins 

with branched rays. *..... BlliltMa. 

II. Palatine a simple bar, not directly connected with 
ectopterygoid. 0 outer teeth in each jaw ; 4 inner 
ones in upper jaw. 4 or 5 caudal vertebr® with 
epipleurals. 3 precaudal intemeurals* fused to 
form trough for spinous dorsal fin, immovably 
attached to exoccipitals, unconnected with vertebral 
column. Distal ends of caudal intemeurals with 
prominent lateral expansions. Normally 2 dorsal 
spines, the second very small and sometimes absent, 

Scale* small or minute, not in regular series, rarely 
in contact. Soft dorsal, anal and pectoral rays 
8im ple . Aluterida. 

Despite the large material which I have been able to 
study, 1 have had great difficulty in arranging the species 

* Excepting one, which may be thickened, in aeries with the oeudei 
interneurals. in front of soft dorsal fin. 
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of Aluteridae into genera capable of clear definition, owing 
partly to the paucity of useful taxonomic characters ana 
partly to the number of inadequate descriptions that 
abound in the literature. Nevertheless, the majority of 
the latter are now satisfactorily accounted for, and careful 
study of the specimens at hand has enabled me to compile 
the following practical key, which, though artificial in 
itself, defines what I believe to be natural genera. 

Synopsis of the Genera . 

I. No fleshy barbel on lower jaw. 19-21 

vertebrae . Alutbrin,*. 

A. Movable pelvic spine present. 19 vertebrae. 

1. First dorsal spine originating over 

middle or front of eye, beakring 2 rows 
of small, upwardly-directed barbs on 
its anterior face, and a row of stronger 
downwardly-directed ones on each 
posterior edge. Scales small, each 
with a row of baokwardly-directed 
spinules on hind edge, those on side 
of tail bearing bristles. Pelvic shield 
and spine relatively large, with strong 
barbs. Ventral flap small . 1. Pervagar . 

2. First dorsal spine originating behind 

middle of eyo. 

a. Each Beale on side with many 

spinulos, sevoral of which may be 
longer than the others. No retrorse 
spines on caudal peduncle. Ventral 
nap small. 

i. Dorsal spine with strong barbs on 

anterior face as well as on 
posterior edges. Seales with 
numerous minute spinules arising 
directly from basal plate . 2. Laputa. 

ii. Dorsal spine with barbs on pos¬ 

terior edges only (sometimes ob¬ 
solete), the anterior face bearing 
asperities like those on body, 
o. Spinules on scales arising directly 
from basal plate. Pelvic spine 
slender, tapering. No caudal 

bristles.. 3. Paramonaoanthue. 

pu Spinules on scales borne on a 
pedicle. Pelvic spine short, 
quadrate. Caudal bristles 
usually developed. 4. Stephanolepi «. 

b. Each scale on side with one strong 

central spinule, sometimes with 
smaller ones at base, 
i. Caudal peduncle without retrorse 
spines. Ventral flap small or 
moderate. Dorsal spine usually 

Ann. Mag. N. Hist. Ser. 11. Vol. viii. 13 
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with barbs on anterior face as 
well as on posterior edges, 
a. Pelvic shield relatively large, 
quadrate, strongly spinate. 

Soft dorsal and anal fins not 
elevated anteriorly. Dermal 
filaments greatly developed. 

Scales relatively large and 
coarse, those of front half of 
body arranged transversely, 
those of posterior half longi¬ 
tudinally . 6. Chmtoderma . 

Pelvic shield and spine small, 
tapering, moderately spinate 
on the edges. Soft dorsal and 
anal fins somewhat elevated 
anteriorly. Dermal filaments 
scarcely developed or absent. 

All scales. except on head, 
arranged in distinct longi¬ 
tudinal tracts. 6. Arotrolepi *. 

ii. ( audal peduncle with 4 to 6 
rotrorse spines on basal plates. 

Ventral nap greatly developed. 

Dorsal spine with barbs only on 

posterior edge. 7. Monacanthus. 

No movable pelvic spine. 

1. 20 vertebra. Anal rays less than 40. 
a. First dorsal spine fully erectile, 
locked by a second (rudimentary) 
spine when raised, 
i. Pelvis strong, reaching nearly to 
vent. Belly not greatly dis¬ 
tensible. 

a. Pelvic Bhield present at all 
stages (sometimes minute or 
inconspicuous). 

* First dorsal spine originating 
behind middle of eye. 
t Postero-lateral barbs of 
dorsal spine larger than 
those (which may be obso¬ 
lete) on its anterior face ; 
the spine not contained in 
a groove when depressed. 

X Oili-opening behind eye. 

Dorsum high. Caudal 
peduncle with bristles, 
which are long, curved 
and movable in males. 

Ventral flap moderately 
developed, supported 
by projection of pelvis. 

Form short and deep. 

Small species ... 8. JRudarius . 

Jt Gill-opening beiow eye. 

Dorsum low. No caudal 
bristles, but antrorse 
spines may occur on 
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caudal peduncle*. Ven¬ 
tral flap scarcely or not 
developed, pelvis not 
projecting. Form ob¬ 
long. Large species . . 9. Navodon . 

tt Dorsal spine 4-angled, the 
barbs on its anterior face 
as large as, or larger than, 
those on posterior edges ; 
the spine contained in a 
groove when depressed. 

No ventral flap. Some¬ 
times a patch of bristles 
on side of tail, between 
soft dorsal and anal fins, 
or spines on caudal pe¬ 
duncle, in males. 10. AcanthaltUeres. 

** First dorsal spine originating 
above or before middle of 
eye. Postero-lateral barbs 
longer than those on an¬ 
terior face (when barbs are 
present). 

f Snout. not produced ; 
mouth terminal. 

$ Kach scale with a strong 
central spinule support¬ 
ing a mushroom-like 
expansion. Ventral flap 

moderately developed . II. Scobinickthya . 

XX Scales not bearing mush¬ 
room-like expansions. 

§ Pelvic shield moderate¬ 
ly or well developed. 

Ventral flap present. 

|| (Hill-opening mostly 
before middle of 
eye. Dermal fila¬ 
ments more or less 
developed. Dorsal 
spine over middle 
of eye. not con¬ 
tained in a groove 
when depressed. 3 
small spines on 
lower half of tail, 

in females. 12. 

DU dill-opening below or 
behind middle of 
eye. No dermal 
filaments. Dorsal 
spine contained in 
a groove when de¬ 
pressed. 

^ Soaloe comparative¬ 
ly large, each 
with a raised 
p r o m i nence 
bearing 2 rows 


P8eudomcnaoanthu&. 


13* 
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of spinules. 

Gill-opening be¬ 
low eye. Caudal 
peduncle with 2 
pairs of straight. 

movable spines . 13. Meuechema. 

Scales small or 
minute, each 
with small spin- 
ules in 1 or 2 
rows. Gill-open¬ 
ing mostly be 
hind middle of 
eye. Side of tail 
with bristles or 
spines in males . 14. A manses. 

§§ Pelvic shield minute, 
inconspicuous. No 
ventral flap. Each 


Fig. i. 



Jaws of Batistes (above) and Monaoanthus (below). D, dentary; 
EOT, eotopterygoid ; IOP, interoperoulum ; METH, mo e ethm otd ; 
MX, maxillary; PAL, palatine ; PMX. premaxillary; Q, quadrate. 
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scale with cluster of 
slender spinules. Gill* 
opening below eye .. 15. BubaUchihya. 
tt Snout produced ; mouth 
dorsal. Dorsal spine with 
barbs, contained in a 
groove when depr esse d. 

Pelvics projecting, sup¬ 
porting small ventral flap. 16. Oxymonacanthu*, 
fi. Pelvic shield absent. Dorsal 
spine originating over hind 
part of eye, bearing 4 rows of 

strong barbs . 17. Blandowtkitu. 

ii. Pelvis feeble, reaching little more 
than halfway to snout. Belly 
greatly distensible. Dorsad spine 
without barbs. Form short- and 

deep. 18. Brachdluteres. 

b. First dorsal spine not fully ereotile, 
enveloped in a loose flap of skin 
which hinds it to back ; it origin¬ 
ates behind eye and lacks barbs. 

Pelvis feeble, reaching less than 
halfway to vent; no pelvic shield. 

Bristles and spines on side of tail. 

No ventral flap; belly slightly 


inflatable. 19. Paralutor c*« 

2. 21 vertebrae. Anal rays 40 or more. 

a. Dorsal spine originating over middle 

of eye, feeble and unarmed in 
adults, stronger in young. Pelvic 
shield absent, at least in adults .. 20. Alutera. 

b . Dorsal spine well in advance of eye. 

Snout short; form oblong ; caudal 
pedunclo slender. Pelvic shield 

minute ; no ventral flap . 21. PaeudaltUarius. 

II. A fleshy barbel on lower jaw. 30 vertebrae Anaoakthxkjb. 
Dorsal spine very feeble, setiform, above 


hind-margin of orbit. Soft dorsal rays 
48-50, anal rays 58-62. Pelvis very 
slender and feeble, sometimes support¬ 
ing a small ventral flap. Form very 
elongate; caudal fin longer than head. 22. Anacanthua* 

It has not been practicable in the above Key to show 
the true relationships of some of the genera, and I give, 
therefore, the accompanying diagram to illustrate the 
various evolutionary lines represented by existing genera, 
acoording to my interpretation of their characters. 

Pervagor, in which dorsal and pelvic spines are better 
developed than in the succeeding genera, exhibits two 
features which are not to be found among the other forms 
possessing a movable pelvic spine—the forward position 
of the dorsal spine and the presence of a deep groove in 
which it is received when depressed (the latter oharaoter 
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however, being laoking in the subgenus Acreichthys noted 
below). For this reason I consider it should occupy a 
key position in any attempt at a natural grouping of these 
fishes. On the one hand it leads to the rest of the genera 
retaining the pelvic spine but having the dorsal spine 
behind the eye and without groove , of these, Stepfomo- 
hpia seems to be the group round which the more 
specialised forms such as Ch&todenm and Monacanthvs 
are clustered. 

On the other hand extends the large series of genera in 
which the pelvic spine has been lost. J Rudarius is very 
like Stephanolepis except for this feature, and leads through 


Fig. 
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Diagram showing probable relationships of genera 
m the Aluterid®. 


such genera as PaevdoinoriacanthvA to the long-bodied 
forms which culminate in Alutera and Anacanthus , the 
latter being a logical development of this line (apart from 
the mental barbel) and not worthy of more than subfamily 
rank. Brachaluteres , Paralutere# and Pseuicdutcirius are 
advanced offshoots of this series. In another dir ection 
we find suoh genera as AcaiUhaluteres and Amanses having 
a well-developed groove for the reception of the dorsal 
spine, again with modified offshoots like Oxymonaoantkus 
and EubcUichthys. 

The end-forms of all these series exhibit reduction of 
the dorsal spine and pelvic apparatus, the pelvic 
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being completely lost in Alutera, Anaoanthue, Blandow- 
ekius, Brachaluteres and Paraluteres, and the pelvis very 
feeble and short in the two latter. 

It should perhaps be explained that by “ pelvic shield ” 
I refer to a spinate plate of dermal origin which embraces 
the end of the pelvis just in front of the pelvic spine and 
often persists when the latter is lost. In Alutera it may 
be present in young examples but lost completely in 
adults, serving to demonstrate the derivation of the 
genus from a form possessing this structure. 


Subfamily Alvterinx. 

Genus 1. Pervagor Whitley, 1930. 

Genotype : Monacanthus alternant Ogilby, 1899 (M. 
nitene Hollard, 1854). 

Other species: P. melanocephalus (Bleeker, 1853); 
P. janthinosoma (Bleeker, 1854); P. nigrolineatus (Herre, 
1927); P. spilo8oma (Lay and Bennett, 1839); P. tornen- 
tosus (Linnaeus, 1758). 

Two subgenera:— 

I. Dorsal spine lying in a groove when depressed. 

Origin of anal behind that of soft dorsal. 

Lateral line discernible, terminating below soft- 

dorsal. Scales narrow. No dermal filaments. Pervagor. 

II. Dorsal spine not received in groove when 
depressed. Origins of dorsal and anal oppo¬ 
site. Lateral line obsolete. Scales broad. 

Dermal filaments developed. Acreichihy*, nov. 

(Type Batistes tomentoaus Linnasus.\ 


Genus 2. Laptjta Whitley, 1930. 

Genotype : Monacanthus knerii Steindachner, 1867. 
Other species : L. cingalensie Fraser-Brunner (p. 191). 

Genus 3. Paramonacanthus Bleeker, 1866. 

Genotype : Monacanthus curtorhynchus Bleeker. 1866 
(mM. oblongus Schlegel 1846). 

Other species : P. nemnrus (Bleeker, 1852); P. bamardi 
Fraser-Brunner (p. 193); P. otiaensis Whitley, 1981; 
P. whideyi Fraser-Brunner (p. 194); P. horse Fraser- 
Brunner (p. 196); P. nematophorus (Giinther, 1870); 
P. choirocephalus (Bleeker, 1852). 
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Genus 4. Stephanolepsis Gill, 1861. 

Genotype : Monacanthus setifer Bennett, 1830. 

Other species : 8 . freycineti (Quoy & Gaimard, 1824); 
8 . cirrhifer (Schlegel, 1760); 8 . insignia Fraser-Brunner, 
1940 ; 8 . diaspros Fraser-Brunner, 1940 ; S. ocheticus 
Fraser-Brunner, 1940; 8. rectifrons Fraser-Brunner, 

1940; S. auratus (Castelnau, 1861); 8. varius (Ranzani, 
1842); S. hi8pidus (LinnaBUs, 1768); S. spilonotus (Cope, 
1870); 8. japonicus (Tilesius, 1810). 

Genus 6. Ch^etoderma Swainson, 1839. 

Genotype: Monacanthus spinosiseimus Quoy & 

Gaimard, 1824. 

Other species : C. penicilligera (Cuvier, 1829). 

Genus 6. Arotrolepis, nov. 

Genotype : Monacanthus sulmtus Hollard, 1864. 

Other species: A. filicavda (Gunther, 1880); A . 
notonectianus ( Whitley, 1931) ; A. barbarse Fraser-Brunner 
(p. 187). 

Two subgenera :— 

I. Spinulea of goalee simple. Supraorbital space 
more than half width of eye. Base of 

dorsal fin longer than head. Arotrolepis. 

11. Spinules of scales branched. Supraorbital 
space more than half width of eye. Base of 

dorsal fin shorter than head. Scurrilichthys, nov. 

(Type Arotrolepis {Scurrilichthys) barbarm Fraser-Brunner) 

Genus 7. Mon acanthus (Cuvier) Oken, 1817. 

Genotype : Batistes cMnenis Osbeck, 1705. 

Other species : M. mylii Saint-Vincent, 1882 ; M. 
macrolepis Fraser-Brunner (p. 189); M. ciliatus Mitchill, 
1818 ; M. tuckeri Bean, 1906. 

Two subgenera:— 


I. Pelvic spine long (about 6 times its width); 

ventral flap large. Indo-Pacific speoies...... Monacanthus. 

U. Pelvic spine shorter (about twioe its width); 
ventral flap small or moderate. Atlantic 
•pedes. LeprogcHter, nov. 


(Type Monacanthi** ciUatus Mitchill*) 

Genus 8. Rudarius Jordan & Fowler, 1902. 
Genotype : Budarins ercodes Jordan & Fowler, 1902. 
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Genus 9. Navodon Whit-ley, 1930. 

Syn.: Nelue Whitley, 1930 ; Nelusetta Whitley, 1939. 
Genotype : Batistes australis Donovan, 1824. 

Other species : N. convexirostris (Gtinther, 1870); 
N. setosus (Waite, 1899); N. galii (Waite, 1900); N. 
analis (Waite 1904); N. melas (Gtinther, 1870); N. degeni 
(Began, 1902): N. ayraud (Quoy & Gaimard, 1824); 
N. modest,us (Gunther, 1877); N. modestoides (Barnard, 
1927); N. paschalis (Regan, 1913) ; N. melanoproctes 
(Boulenger, 1889); N. tessellatus (Giinther, 1880); 
N. mvltiradiatus (Gtinther, 1870); N. hippocrepis (Quoy 
A Gaimard, 1824); N. skottoivei (Whitley, 1934). 

Three subgenera :— 

I. Barbs on postero-lateral edges of dorsal 
spine backwardly directed, the spine not 

compressed. Allomonocanthus, nov. 

(Type Mon acanthus convexirostris Giinther.) 
IT. Barba on postero-lateral edges of dorsal 
spine outwardly directed, the spine often 
antero-posteriorly compressed. 

A. Dorsal and anal fins elevated anteriorly. No caudal 

spines . Nelusetta. 

B. Dorsal and anal fins low. Caudal spines often 

present... Navodon. 


Genus 10. Acanthalutkres Bleeker, 1866. 

Syn. : Tobinia Whitley, 1933. 

Genotype : Monacanthus j>eroni Hollard, 1864. 

Other species: A. broumii (Richardson, 1846); A. 
guntheri (Macleay, 1881); A. gvnnii (Gtinther, 1870); 
A. spilomelanurus (Quoy & Gaimard, 1824), etc. 

Genus 11. Scobiniohthys Whitley, 1931. 
Genotype : Batistes gramdatus Shaw, 1790. 

Genus 12. Pseudomonacanthus Bleeker, 1866. 

Genotype : Monacanthus macrurus Bleeker, 1857. 
Other species : P. maynardi (Ogilby, 1916); P. tweediei 
Fraser-Brunner, 1940 ; P. elongatus Fraser-Brunner, 1940. 

Genus 13. Meusohenia Whitley, 1929. 
‘Genotype : Monacanthus trachylepis Gtinther, 1670. 
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Genus 14. Amanses Gray, 1833. 

Syn.: Cantherines Swainson, 1839; Trichodertna 
Swainson, 1839; Acanthoderma Agassiz, 1844; Caniho- 
rhinus Agassiz, 1846 ; ? Agorein Gistel, 1848 ; Liomon- 

acanthus Bleeker, 1866. 

Genotype : Monacanthus (Amanses) hystrix Gray, 1833 
(« "Monacanthus scopas Cuvier, 1829). 

Other species : A. pullus (Ranzani, 1842); A. fronti- 
cinctus (Giinther, 1866); A. sandmchiensis (Quoy A 
Gaimard, 1824); A.howensis (Ogilby, 1889); A. longipinnis 
Fraser-Brunner (p. 198). 

Two subgenera:— 

I. No patch of long spines on side between soft dorsal 
and anal fins ; caudal peduncle with bristles or 


small antrorse spines in male . Oantherine*. 

II. A patch of long spines on side between soft dorsal 

and anal fins, at least in male. Amarine*. 


Genus 15. Eubalichthys Whitley, 1930. 

Genotype : Monacanthus mosaicus Ramsay & Ogilby, 
1886. 

Other species : E. hrunneri (Norman, 1937). 

Genus 16. Ox ymon acanthus Bleeker, 1866. 

Genotype: Batistes longirostris Bloch & Schneider* 
1801. 

Genus 17. Blandowskujs Whitley, 1931. 
Genotype : Blandowskivs Bucephalus Whitley, 1931. 

Genus 18 . Brachaluterks Bleeker, 1866 . 

Genotype : Aleuterius ? trossulus Richardson, 1846. 
Other species : B. baueri (Richardson, 1846). 

The distensible stomach in these speoies has little in 
common with the specialised “ air-sac ” of the Tetrodonts. 

Genus 19. P araluteres Bleeker, 1866. 
Genotype : Alutarius prionurus Bleeker, 1851. 

Genus 20. Alutera (Cuvier) Oken, 1817. 

Syn.: Aluteres Lesson, 1831; Aleuteres Richardson, 
1840 ; Aleuterius Richardson, 1846 ; Alutarius Cantor, 
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1850; Ceratacanthus Gill, 1861; Oabeckia Jordan & 
Everman, 1898 ; Davidia Ribiero, 1915, etc. 

Genotype : Batistes monoceros Linnasus, 1758. 

Other species: A. scripta (Osbeok, 1765); A. teems 
(Bloch, 1795); A. schoepfi (Walbaum, 1792). 

Three subgenera :— 

I. Dorsal rays less than 40. Anal rays 40. Pectoral / 

rays 12. Ceratacanthus . 

II. Dorsal and anal rays more than 40. Pectoral 
rays 14. 

A. Caudal peduncle longer than deep. Snout 

straight or convex. Alutera. . 

B. Caudal peduncle deeper than long. Snout 

concave . Oabeckia. 

Genus 21. Pseudalutarius Bleeker, 1865. 

Syn. : Paeudaluteres Bleeker, 1866. 

Genotype : Aluteres namcornia Schlegel, 1846. 

Subfamily Anacanthinjs. 

Genus 22. Anacanthus Gray, 183J. 

Syn.: Psiloceplialus Swainson, 1839; PogonogncUhus r 
Bleeker, 1849. 

Genotype : Anacanthus barbatus Gray, 1831. 

Descriptions of New Species. 

Arotrolepis (Scurrilichthys) barbarse , sp. n. 

Profile of snout straight, scarcely forming an angle 
with that of interdorsal space. Depth of body contained 
2J times in length of fish ; length of head 3 times. Dia¬ 
meter of eye contained 2| times in length of snout, 3 times 
in that of head. Distance from base of dorsal spine to 
nearest point on orbit less than half diameter of eye. 
Distance between orbit and upper end of gill-opening 
about half width of the gill-opening, which is | width of 
eye. Base of anal fin about equal to that of soft dorsal, 
slightly shorter than length of head. Caudal peduncle 
deeper than long, its width at base of caudal fin equal to 
diameter of eye. 

Dorsal spine stout, about § length of head, with a 
double row of minute barbs on anterior face near its distal 
end, and a row of 6 or 7 strong downwardly directed barbs 
on each postero-lateral edge. Interdorsal spaoe much 
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shorter than head. Soft dorsal fin elevated anteriorly, 
with 28-31 rayB, the 3rd the longest. Anal fin similar, 
with 29-31 rays. Pectoral rays 12. Movable pelvic 
spine present, tapering, with small spines at tip. Ventral 
flap small. Scales in distinct longitudinal series, each 
with a central spine which branches distally, the branches 
backwardly directed and overlapping the scale behind. 
Lateral line not evident. 

Pale brownish, a dark oblique band on back below 
anterior third of soft dorsal fin. 

Nab. Australia (Queensland ?). 

Described from two examples, 67 and 71 mm. in standard 
length, from Australia (McOiUivray), and one, 65 mm. long, 


Fig. 3. 



ArotroUpi* {Sewrriliehthya) harborm. Holotype (x }J). 
A, scale#. 


from Queensland (?) (Savitte Kent), in the British Museum 
(Nat. Hist.). The largest is selected as the holotype. 

It is possible that all the Australian records of A, 
suiealue (Hollard), which it much resembles, belong to 
this species, though A. notonectianus (Whitley) may also 
have been similarly confused, as Whitley has suggested. 
The present form is easily distinguishable by the characters 
given above for the subgenus. 

T name this fish after my wife Barbara, in grateful 
recognition of her invaluable assistance and devoted 
interest in my work at all times. 
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Monacanthus macrolepis, ap. n. 

Monacanthus megalurus Gtinther, 1870, Cat. Fish. Brist. Mua. viii. 
p. 237 (non Bichardson, 1843). 

Study of the Old-world forms of Monacanthus shows 
them to fall into 3 species, one of which, M. chinensis , is 
widely distributed through the East Indies and in Chinese 
waters. The second is a more slender form with a longer 
caudal fin, which apparently occurs on the coasts of both 
Western Australia and Queensland ; it was this species 
which was described and quite well figured as M. mega - 
lourtis by Richardson, from Houtman’s Abrolhos, Sharks 
Bay, Western Australia, but the earlier name M. mylii 
Saint-Vincent should apparently be applied to it. 

A third very distinct species, incorrectly identified with 
M. megalouras by Gtinther and subsequent authors, 
occurs on the coast of New South Wales, and since none 
of the names in the literature can be associated with it 
I describe it here as new :— 

Profile of snout concave, making slight angle with that 
of interdorsal space, which is also slightly concave. 
Dorsum high. Depth of body contained If to If times 
in length of fish ; length of head 3§ times. Diameter of 
eye contained 3J times in length of head, 2J times in that 
of snout. Distance from base of dorsal spine to nearest 
point on orbit equal to diameter of eye. Distanoe 
between orbit and upper end of gill-opening less than 
diameter of eye, about equal to width of gill-opening. 
Dorsal spine stout, about f length of head, without barbs 
anteriorly, a row of about 10 strong downwardly-directed 
barbs on each postero-lateral edge. Interdorsal space 
equal to length of head. Soft dorsal fin much elevated 
anteriorly, with 32-34 rays (rarely 31), its base much 
longer than head. Anal fin less elevated, with 32-34 rays, 
its base a little shorter than that of soft dorsal. Pectoral 
rays 13. Movable pelvic spine long and tapering; 
ventral flap greatly developed, expanded far beyond 
pelvic spine in adults. Scales relatively large (about 20 
in transverse series between ends of dorsal and anal fins), 
each with a large, keel-like central spinule (which supports 
and protects a tactile papilla) and a smaller one above 
and below it (the latter scarcely developed in small 
specimens); 2 rows of 3 enlarged, buckler-like scales on 
caudal peduncle, bearing large backwardly-directed spines. 
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Lateral line present. Caudal peduncle deeper than long, 
its width at base of caudal fin about half length of head, 
its length equal to diameter of eye. Caudal fin shorter 
than head. Brown ; upper part of snout dark ; two dark 
bands between eyes and two obliquely from eye across 
cheek ; a broad irregular band from front of soft dorsal 
to ventral flap ; two dark patches at base of anal; caudal 
fin with three dark transverse bands. Dorsal and anal 
fins with dark spots forming several horizontal wavy lines. 

Hob . Coast of New South Wales. 

Described from a number of specimens in the British 
Museum (Nat. Hist.); the holotype is 215 mm. long. 

This species is well distinguished from M. chinensis and 
M. mylii by the large and characteristic scales, by certain 
proportions (shorter gill-opening and caudal peduncle, 
etc.) and fewer barbs on the dorsal spine. 

Laputa cingalensis , sp. n. 

Profile slightly convex, making a distinct angle with 
that of inter-dorsal space, which is straight. Depth of 
body contained times in length of fish, length of head 
3 times. Interorbital width equal to diameter of eye. 
Diameter of eye contained 2$ times in length of snout, 
3J times in that of head. Distance from base of dorsal 
spine to nearest point on orbit half diameter of eye. 
Gill-opening about equal to its distance from orbit, half 
diameter of eye. Dorsal spine slender, about $ length of 
head, with two rows of about 12 strong downwardly 
directed barbs on its anterior face and a row of similar 
but slightly smaller ones on each postero-lateral edge. 
Interdorsal space equal to length of snout. Soft dorsal 
fin slightly elevated anteriorly, with 28 rays, the 5th the 
lotigest; the base of the fin nearly as long as the head. 
Anal fin similar, with 28 rays, its base as long as the snout. 
Pectoral rays 12. Movable pelvic spine small, Bpinate at 
tip ; ventral flap small. Scales very small, each with a 
number of minute spinules arising directly from basal 
plate. Lateral line not evident. Depth of caudal 
peduncle at base of caudal fin equal to its length, which 
is contained 3£ times in length of head. Caudal fin } 
length of head. 

Greyish; upper part of snout dark; 4 longitudinal 
bands, the upper one from middle of interdorsal spaoe to 
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end of soft dorsal fin, the second from above eye to upper¬ 
most caudal rays, the third from below eye to middle 
oaudal rays, the fourth from base of pectoral to lowermost 
caudal rays ; caudal fin with 2 transverse dark bands. 

Hob. Ceylon. 

Described from a single specimen, 58 mm. long, in the 
British Museum (Nat. Hist.), holotype of the species. 

I have not seen Monacanthus (Paramonacanthus) knerii 
Steindachner, which appears to be known only from the 
original description, but it seems to have been like 


Fig. 6. 



Paramonacanthus except for the presence of barbs on the 
anterior face of the dorsal spine. The specimen described 
here has similar well-developed anterior barbs (which are 
not to be found in any of the numerous examples of 
Paramonacanthus species that I have examined), and I 
therefore place it provisionally in the genus Lajmta 
proposed by Whitley for M. knerii. In the latter species, 
however (from China), the snout is slightly concave, the 
body deeper, the posterior dorsal barbs larger than the 
anterior, the soft dorsal and anal rays more numerous 
(D 35, A 34), and on each side of the tail there are “ 2 
rows of thin hook-like spines pointing backwards,” 
unlike any other Aluterid known to me. Both species 
have longitudinal bands on the upper part of the body, 
and 2 bands across the caudal fin. 
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Paramonaamthua bamardi, sp. n. 

Monaccmthm obUmgua GKlnth®r, 1870, Oat. Fish. Brit. Mu*, viii. p. 241 
(part.); Barnard, 1927, Ann. S. Afrio. Mu*, xxi. pt. 2, p. 956 (part.). 

Male:—Dorsal profile of snout convex, in continuous 
9urve with that of interdorsal space. Dorsal fin-base 
scarcely elevated. Depth of body contained 2f times in 
length of fish. Length of interdorsal space less than that 
of snout. 

Female :—Dorsal profile of snout straight or concave, 
making a slight angle with that of interdorsal space. 
Dorsal fin-base rather abruptly elevated. Depth of body 
contained 2f to 2J times in length of fish. Length of 
interdorsal space equal to that of snout. 

Length of head contained 2j to 3 J times in that of fish. 
Diameter of eye contained 3£ to 4J times in length of 
head, 3 to 3£ times in that of snout. Distance from base 
of dorsal spine to nearest point on orbit half diameter of 
eye. Gill-opening § width of eye, the distance of its 
upper end from the orbit equal to diameter of eye. Dorsal 
spine slender but strong, measuring If to If times in 
length of snout, its anterior face without barbs, but a 
row of about 0 strong downwardly-directed barbs distally 
on each postero-lateral edge. Soft dorsal fin elevated 
anteriorly, with 26-27 rays, the 4th the longest, the base 
of the fin about as long as the head. Anal fin slightly 
posterior to soft dorsal, similar, with 25-27 rays. Pectoral 
rays 11. Movable pelvic spine small, tapering, spinate at 
tip ; ventral flap very small and narrow. Scales very 
small, each with a number of small spinules arising directly 
from basal plate. Lateral line distinct. Depth of caudal 
peduncle greater than its length, which equals diameter 
of eye. Middle rays of caudal fin produced in adults, 
sometimes as long as the head. 

Brownish, with numerous small dark punctilculations 
forming narrow lines across cheek ; 4 broad transverse 
bands, most prominent on back, the first from interdorsal 
space* to pelvic spine, second between anterior ends of soft 
dorsal and anal fins, third between hind ends of same fins, 
fourth across caudal peduncle ; caudal fin with dark 
transverse median and marginal bands. 

Hob . Zanzibar ; Mombasa. 

Described from a male example 85 mm. long from 
Zanzibar, and a female 90 mm. long from Mombasa, both 
Ann . & Mag . N. Mist . Ser. 11. Vd . viii. 14 
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in the British Museum (Nat. Hist.). The male is chosen 
as the holotype to compare with that of P. oblongus , also 
in our collection. In addition, we have nine examples, of 
both sexes, from Playfair's Zanzibar collection, in rather 
bad condition. 

Closely related to P. oblongus (Sohlegel), from which it 
differs in having a longer snout, larger eye, the gill-opening 


Fig. 6. 




Paramonacanth.ua barnardt . Above : male (holotype). 
Below: female, (x f.) 


nearer the eye, a shorter caudal peduncle, dorsal spine 
with fewer and stronger barbs, in pattern and other minnr 
points. Named after Dr. A. K. Barnard of the Sowth 
African Museum. 

Paramonacanthus whitkyi, sp. n. 

Dorsal profile of snout straight, that of interdorsal 
space concave; donum rather high Depth of body 
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contained 1} times in length of fish, length of head 2} 
times. Diameter of eye contained 2£ times in length of 
snout, 3| times in that of head. Distance from base of 
dorsal spine to nearest point on orbit } diameter of eyd. 
Distance from eye to upper end of gill-opening £ width 
of gill-opening, whioh is f diameter of eye. Dorsal spine 
stout, equal to interdorsal space, | length of head, without 
barbs anteriorly but with about 6 strong ones on each 


Fig. 7. 



Poromonaeonth u» whitUy%. Holotype (not. size) (below), compared 
with P. otitennt Whitley, of same size (above). 

posterior edge. Soft dorsal fin elevated anteriorly, with 
28 rays, its base as long as head. Anal fin similar, with 
80 rays, its base longer than that of soft dorsal. Pectoral 
rays 12. Movable pelvic spine small, tapering, spinate ; 
ventral flap small. Scales as in preceding species. Lateral 
line evident. Branohed, fleshy dermal filaments scattered 

14* 
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on fide. Caudal peduncle half as long as deep, its length 
f diameter of eye. Caudal fin about as long as head. 

Yellowish brown ; a dark patch at base of dorsal spine, 
another in middle of interdorsal space, a third below 
anterior half of soft dorsal; a broken irregular band from 
end of soft dorsal to pectoral fin ; caudal fin with a broad 
marginal dark band and one across its basal third. 

Hah. Western Australia. 

Described from the type, a specimen 50 mm. long, from 
between Cape Jaubort and Wallah, Western Australia, 
received on loan from the Australian Museum through the 
good offices of Mr. Gilbert P. Whitley, after whom the 
species is named. In addition I have examined one, 32 mm. 
long, from Gantheaume Point, Broome, and one, 37 mm. 
long, from between Broome and Cape Bossutt, Western 
Australia, both of the Australian Museum collection. 

Nearly related to P. otisensis Whitley, from New South 
Wales, but differing in the deeper body, high supra-dorsal 
width and wide gill-opening, as shown in the accompanying 
figure comparing specimens of the same size. 

Ordinarily, 1 should hesitate to describe Buoh small 
specimens as new, but here the differences are so apparent 
that I feel justified in doing so, especially in view of the 
distinct locality. In other species of Paramonacanthvs 
dermal filaments are well-developed in young females, 
and the presence of these appendages in the present type 
may therefore be taken as an indication of its sex. 


Paramonacanthm horse, sp. n. 

Dorsal profile of snout straight, making a very slight 
angle with that of interdorsal space. Depth of body 
contained 2~2£ times in length of fish, length of head 3 
times. Diameter of eye contained 2} times in length of 
head, twice in that of snout. Distance from base of 
dorsal spine to nearest point on orbit $ diameter of eye, 
and equal to distance between eye and upper end of 
gill-opening ; gill-opening about } width of eye. Dorsal 
spine stout, equal to length of snout and to interdorsal 
space, without barbs anteriorly but with about 12 barbs 
on each postero-lateral edge; the barbs often bifid and 
difficult to count. Soft dorsal fin scarcely elevated 
anteriorly, with 28 rays, its base equal to length of head. 
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Anal fin similar, with 28 rays, its base shorter than that 
of soft dorsal. Pectoral rays 12. Movable pelvic spine 
small, tapering, spinate at the edges. Ventral flap small. 
Scales as in rest of genus. Lateral line indistinct. Simple 
dermal filaments scattered on side. Caudal peduncle { 
length of eye, much deeper than long. Caudal fin shorter 
than eye. 

Brownish; two dark blotches, probably remains of 
oblique transverse bands, at base of soft dorsal fin. 

Hob. Indian Ocean. 

Described from the holotype, 67 mm. long, from E. 
coast, Madras Presidency, and a paratype from the same 


Pig. 8. 



Paromonaoanthua horse. Holotype (x nat. iiase). 


looality, in the British Museum (Nat. Hist.); a specimen 
20 mm. long from the Maldives, in the same collection; 
and two (N. Andaman Sea and Madras) received oik loan 
from the Indian Museum. 

This species is close to P. choirocephaiue Bleeker, the 
type of which is in the British Museum, differing in 
possessing 12 pectoral rays instead of 14, in the Pefy 
narrow supra-orbital width, the larger eye, and other 
features. 1 have pleasure in naming it after Dr. Sundh 
Lai Hora, to whom 1 am indebted for the loan of a largfe 
Series of Indian Plectogaath fishes. ' ; 1 
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Amaneee ( Catherines) longipinnie, sp. n. 

Dorsal profile of snout concave, making an angle with 
that of interdorsal space. Depth of body contained 2 to 
H times in length of fish, length of head 3$ to 3$ times. 
Diameter of eye contained times in length of snout, 
3} times in that of head. Distance from base of dorsal 
spine to nearest point on orbit § diameter of eye, equal 


Fig. 9. 




Amanata (Canthtmnu) longipvnn\» Above : male (holotype). 
Below : female. (X J). 


to distance between eye and upper end of gill -opening • 
Dill-opening equal to diameter of eye, entirely below hind 
margin of orbit. Dorsal spine originating above anterior 
margin of eye, with a row of very small barbs on each 
postero-lateral edge. Interdorsal space as long as, or 
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slightly longer than snout. Soft dorsal fin low, with 
34-35 rays, its base contained 2^-2$ times in length of 
fish, about 1£ times length of interdorsal space. Anal fin 
similar, with 32 rays, its base shorter than that of soft 
dorsal. Pectoral rays 11. No pelvic spine; pelvic 
shield small, spinate; ventral flap small. Scales very 
small, each with 2 or 3 upright spinules; two pairs of 
bucklers, bearing antrorse spines on side of caudal peduncle, 
in male. Lateral line not evident. Caudal peduncle 1$ 
times diameter of eye (male) or equal to it (female). 
Caudal fin half length of head. 

Brown, sometimes very dark; 3 broad transverse 

bands on back, the first immediately behind dorsal spine, 
the second below front part of soft dorsal, the third below 
hind part of same fin ; a row of dark spots between eye 
and end of soft dorsal fin. 

Hab. Lord Howe Island. 

Described from a male specimen, 175 mm. long, holotype 
of the species, and a female 155 mm. in length ; also two 
others (160-100 mm.); all received on loan from the 
Australian Museum. 

Distinguished at once from other members of the genus 
by the very long bases of the dorsal and anal fins. It is 
quite different from C. hmvensis. first recorded from Lord 
Howe Island, but since found to occur at other places in 
Oceania. 


XVII .—Descriptions of new Ants (Hym., Formicidse) from 
various Localities. By Horace Donisthorpe, F.Z.S., 
F.R.E.S., Ac., Department of Entomology, British 
Museum (Natural History). 

Subfamily Cbrapacbyinm. 

Tribe Cerapachyini. 

Cerapachys antennatus Smith ? 

(J. Shining black, mandibles, apex of gaster, post- 
petiole beneath at base, trochanters, knees, tarsi, and 
antennae more or less, reddish. Clothed with longer and 
shorter outstanding yellow hairs. 
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Head triangular, narrowed in front, posterior angles 
rounded, posterior border margined, widely but not 
deeply excised, covered with a network of raised ridges ; 
mandibles well developed, fnarked with a few larger and 
smaller shallow punctures ; masticatory border unarmed ; 
c lype.ua moderately oonvex, anterior border margined, 
rounded ; frontal carinse short, convergent behind, sharp, 
soldered to clypeus. not covering insertion of antennae, 
enclosing a small, round, rather deep pit; eyes large, 
prominent, round-oval ; ocelli large, situated on top of 
head ; antennas 13-jointed, pubescent, scape as long as 
the first three joints of the funiculus taken together, 
funiculus with first two joints short and of about equal 
length, the rest of the joints broader and longer, increasing 
in length and breadth to apex, last joint long, pointed, 
about equal in length to the two preceding taken together. 
Thorax longer than broad, slightly narrowed in front, 
more so behind, broadest just before insertion of wings ; 
pronotvm transverse, truncate and margined anteriorly, 
posterior border widely and deeply excised, embracing 
the mesonotum, smooth and raised in centre at base, 
sides straight, furnished with raised longitudinal ridges; 
mesonotum moderately convex, smooth and shining, with a 
few shallow scattered punctures ; mayrian furrows very 
distinct, wide, deep, punctured ; prsescuteUum transverse, 
hollowed out on each side, forming raised rounded rims 
at aides, in the middle there is a transverse depression, 
deeper at each side, the centre portion furnished with 
three longitudinal raised ridges; scuteUum not very 
convex, more or less smooth and shining, with a few 
scattered shallow punctures ; metanotum narrow, trans¬ 
verse ; epinotum transverse, smooth and shining in centre, 
sides with raised ridges, forming a network of large round 
punctures, declivity abrupt, round, flat, with a sharp 
raised rim round edges, finely transversely striate ; a row 
of large, round oval, fairly deep punctures extends 
between the episternite and the epimeron of the meso¬ 
notum. Petiole longer than broad, narrowed behind 
middle, furnished with longitudinal raised ridges, apex 
very finely transversely striate, beneath a narrow wedge- 
shaped ridge extends, bluntly toothed anteriorly, the 
tooth pointing downwards; post-petiole («first segment of 
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gaster) smooth and shining, longer than petiole, longer 
than broad, narrowed in front and behind, broadest 
behind middle, furnished beneath anteriorly with a narrow 
tooth projecting forwards, constriction between post¬ 
petiole and second segment of gaster very marked ; gaater 
smooth and shining, second segment longer and broader 
than post-petiole, sides narrowed in front and behind 
middle. No cerci present; genitalia concealed ; aubgenital 
lamina strongly forked. Wings slightly dusky, iridescent, 
pterostigma and veins brown, fore wing with one discoidal 
cell, one large closed cubital cell , and radial cell short, closed. 

Long. 7 ram. 

Type in B.M. 

Described from a male taken by G. E. Bryant in 
Borneo, Mt. Matang, W. Sarawak, December 16th, 1013. 

In ray opinion the above-described ant is the male of 
Smith’s Cerapachys antennatus ^ [Journ. Proc. Linn. Soc. 
Lond. Zool. ii. p. 74 (1867)1. 

Type locality : Sarawak, Borneo. 

Smith suggested that his C. oculatus ( l. c.) might be 
the male of antennatus. The size, however, is too small, 
and the colour wrong, etc. 

Wheeler re-described antennatus $ [Bull. Mus. Compar. 
Zool. Ixiii. p. 46 (1919)] from Kuching, Borneo, which is 
near to Matang Mountain, Bryant’s locality. 

Wheeler further described a new Cerapachys — C. 
bryanti (l. c. p. 47)—a small castaneous species taken by 
G. E. Bryant, also on Matang Mt., and sent to him by 
myself. 

In the ‘ Genera Insectorum,’ cxviii. p. 8 (1011), Emery 
gives a short diagnosis of the male of Cerapachys which 
he says he has taken from Forel’s description of C. aitkeni 
[Joum. Bombay Nat. Hist. Soc. xiii. p. 332 (1900)]. 
This agrees quite well with our male, with the exception 
that no mayrian furrows are said to be present. In a 
large ant from Muong You in the British Museum, whioh 
was named by Wheeler “ Cerapachys sp. <J,” the mayrian 
furrows are very distinct. The general structure of this 
large male is similar to that of our species, with the 
exception that the radial oell is long and open. 

It would thus appear that the males of species of 
Cerapachys vary in these two points. 
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Subfamily Poberism. 

Tribe Platythykeini. 

Platythyreu ceylonensis, sp. n. 

Black, mandibles, legs and antennae reddish brown, 
articulations of legs, apex of scape and funiculus lighter, 
last two segments of gas ter, and apex of other segments 
narrowly, reddish yellow, with the usual pruinose surface, 
which is grey in colour, and small scattered punctures. 

Head oblong, broadest just behind eyes, posterior angles 
rounded, posterior border excised in middle ; mandibles 
triangular, slightly curved downwards, apical tooth blunt, 
masticatory border with a number of indistinct small 
blunt teeth ; antennae moderate, scapes not extending 
beyond posterior angles of head, joints of funiculus 
gradually increasing in breadth to apex, last joint pointed ; 
clypeus convex, anterior border rounded, posterior border 
rather indistinctly defined ; frontal area ill-defined ; frontal 
furrow faint, almost extending to base of head, with two 
small shallow pits, one situated before middle, the other 
near base; frontal carinse sinuate behind the not veiy 
prominent lobes ; eyes large, oval, rather flat, situated at 
sies of head a little before middle. Thorax long, narrowed 
to base ; pronotum ample, convex, anterior angles rounded, 
posterior border rounded; pro-mesonotal suture very 
distinct; no suture present between mesonotum and 
epinotum, which are together longer than pronotum; 
dorsal surface of epinotum excised at base, with posterior 
angles armed with a short pointed tooth, declivity abrupt, 
slightly concave, faintly transversely striate; node of 
petiole longer than broad, convex, sides rounded and 
narrowed to base ; gaster long, narrowed to apex, second 
segment considerably longer than first (i. e., post-petiole ); 
pygidium furnished with a small bunch of longer and 
shorter fine yellow hairs ; sting excerted. 

Long. 6-5 mm. 

$. Similar in oolour and appearance to the The 
sculpture is a little stronger, the teeth to the epinotum 
shorter and blunter, and the sting longer. The ocelli are 
very small and inconspicuous. The suture between the 
pronotum and mesonotum is very distinct, the sutures 
between the mesonotum and preescuteUum, and scutellum 
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•and metanotum are fine but distinct, suture between 
metanotum and epinotum stronger; the scuteUum is not 
very clearly defined. 

Long. 7 mm. 

Type and $ type in B.M. 

Described from a worker and a dealated female taken 
by Dr. Thwaites in Ceylon. Registered number 07. 25. 
This insect comes near to a little group of small species of 
Platythyrea—sagei Forel (India), pusiUa Emery (Amboina), 
snbtilis Emery (Borneo), uiroughtoni Forel (India), etc. 

It is larger, however, than any of them, and differs in 
structure, etc. 

The only other species of this genus known to occur in 
Ceylon is P. thivaitesi Donisthorpe [Ann. & Mag. Nat. Hist, 
(s. 10) viii. p. 406 (1931)]; also taken by Dr. Thwaites. 


Subfamily Myrmiciujb. 

Tribe Crematogasteiuni. 

Crematogaster ( Bhachiocrema) acvleata, sp. n. 

Head, thorax and antennae slightly reddish yellow, 
legs, petiole and post-petiole pale yellow, gaster jet black, 
with a slight violet reflexion, teeth of mandibles red, eyes 
black, smooth and shining, clothed with a few scattered 
outstanding yellow hairs. 

Head Bubquadrate, posterior angles rounded, posterior 
border sinuate ; mandibles slightly longitudinally striate, 
triangular, masticatory border armed with four moderately 
sharp teeth ; dypeus convex, anterior border straight, 
posterior border rounded, with a rather distinct longi¬ 
tudinal oarina on each side and a few faint lines in centre ; 
eyes round, convex, not very large, with rather coarse 
faoettes ; antennas 11-jointed, with a distinct two-jointed 
olub ; first joint of funiculus about as long as (and some¬ 
what wider than) the next two taken together, last joint 
of dub about twice as long as the one preceding it. Thorax 
considerably contracted in middle ; pro-mesonotum rather 
flattened, with no suture between; mesonotum with a 
distinct longitudinal ridge on each side at base; suture 
between mesonotum and epinotum deep ; epinotum with 
-dorsal surface slightly concave and wide, armed with two 
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Inng thin sharp divergent spines, which are almost straight. 
Petiole narrowed in front, broadest just before base, 
node with posterior comers slightly raised ; poet-petiole a 
little shorter than petiole, narrowed anteriorly and. 
founded posteriorly; gaater short oval, with apex con¬ 
siderably ourved upwards. 

Long. 2-7 ram. 

Type in B.M. 

Described from a single worker taken by Miss L. E. 
Cheesman iA Dutch New Guinea, Cyclops Mountains, 
Sabron, 2000 ft., July, 1936. 

This distinct species differs from paradoxa Emery, and 
wheeleri Mann, in colour, the shape and structure of the 
spines, etc. It is decidedly smaller than the former, and 
slightly larger than the latter. C. (R.) paradoxa has a 
black head, and C. (R.) wheeleri is all black except the 
mandibles, funiculi, and tarsi, which are yellow. The 
petiole in paradoxa is considerably longer than in either 
wheeleri or aculeata. 

I am not very happy about the subgenus Rhachiocrema. 
Mann [Bull. Mus. Comp. Zool. lxiii. p. 318 (1919)] created 
it for the reception of Crematogaster (Orthocrema) paradoxa 
Emery from New Guinea, and his new species C. (5.) 
wheeleri from the Solomons, which he made the type. 
His diagnosis consists of—“ the enormous development of 
the epinotal spines and the elongate pedunculate structure 
of the petiole and the elongate 12-jointed antennae with 
the 2-jointed funicular club.” C. paradoxa has an 
11-jointed antenna, and although Mann describes and 
figures wheeleri with a 12-jointed antenna, 1 am not aware 
of any other species of Crematogaster in the world with this. 
number. The length of the antennse and the petiole are 
longer in paradoxa than in the other two species, and it 
would seem that the only reliable character is the long 
epinotal spines. 


Tribe Solenofsidini. 

Liomyrmex froggatti Donis., subsp. major, subsp, nov. 

?• This insect is closely allied to the typioal form from 
New Guinea, and is probably a local race of the same. 
It is larger (10-7 mm. as agahut 9-2 mm.), the petiole ik 
distinctly less transverse and the pubescence and out- 
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standing hairs are sparser. Otherwise it agrees quite well 
with froggatti in colour, structure, etc. 

Long. 10*7 mm. 

Type in B.M. 

Described from a deflated female taken by Dr. Stephen¬ 
son in the Philippine Islands, Registered number 47.22. 

We described L. froggatti in 1940 [Ann. & Mag. Nat. Hist, 
(s. 11) v. pp. 40-45, 3 text-figs. (1940)) and gave a list 
of the known species and their localities. The other 
known species from the Philippines, L. tagalanus Menozzi, 
is quite different in colour, structure, etc. 

Subfamily Dolicbodkrinm. 

Tribe Tapinomini. 

Technomyrmex gilvua, sp. n. 

Pale yellow, teeth to mandibles red, eyes black, very 
finely punctured and clothed with very fine yellow 
pubescence. 

Head oblong, narrowed in front and behind, broadest 
behind middle, posterior angles rounded, posterior border 
sinuate ; mandibles long, triangular, masticatory border 
armed with a number of small sharp teeth, the apical one, 
the one before and the third from it being the longest; 
olypeus moderately convex, posterior border rounded, 
anterior border excised, with a rather sharp tooth at each 
side of excision ; frontal area and furrow absent; frontal 
oarinse short, widely separated ; eyes large, oblong oval, 
with rather coarse facets; antennae long. 12-jointed, scape 
long, extending beyond posterior border of head by about 
one-sixth of its length, funiculus gradually increasing in 
thiokness to apex, all the joints longer than broad, first 
joint longer than second, last joint as long as the two 
preceding taken together; maxillary palpi long, 6-jointed; 
labial palpi 4-jointed. Thorax and petiole typical in size 
mid shape; gaster long oval; cloacial opening apical. 
Legs long. 

Long. 3 mm. 

Described from 14 specimens taken by Miss L. E. 
Cheesman on herbage, Papua, Kokoda, 1200 ft., iv.1933. 

Type in B.M. 

As far as I am aware this is the only entirely yellow 
species of Technomyrmex. 
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Subfamily Formicinm. 

Tribe Melophokini. 

Notoncus rodwayi , sp. n. 

$. Dark brown, legs lighter, cheeks, apex of scapes and 
base of joints of funiculi reddish ; mandibles reddish 
yellow, teeth black. Clothed with longer and shorter 
widely scattered yellowish outstanding hairs, pubescence 
yellow, very sparse. 

Head subquadrate, slightly narrowed in front, posterior 
angles rounded, posterior border widely and very slightly 
excised ; mandible* triangular, long, crossed at tips, with 
larger and smaller shallow punctures, chiefly near mastica¬ 
tory border which is armed with 5 teeth, the apical one 
very long and pointed, the 4th longer than those preceding 
it, the 2nd longer than 1st and 3rd ; clypeus large, tri¬ 
angular, convex, finely longitudinally striate, with a sharp 
longitudinal carina in centre, anterior border emarginate 
in centre ; frontal area distinctly defined, finely longi¬ 
tudinally striate ; frontal fovse rather deep ; cheeks finely 
obliquely striate; rest of head finely longitudinally 
striate; frontal carinse moderately raised, divergent, 
slightly sinuate at base ; eyes large, round oval, moderately 
convex, placed behind centre of sides of head; ocelli 
small, situated near posterior border of head; antennae 
moderate, scape extending beyond posterior border of 
head by about its width at broadest part, funicvlus 
thickened to apex, 1st joint about as long as the two 
following taken together, last joint narrowly pointed, 
about as long as the two preceding taken together. 
Thorax longer than broad, slightly narrowed to base ; 
pronoturn transverse, the anterior portion concave, pro¬ 
duced into a neck, finely transversely striate, anterior 
angles projecting and bluntly pointed ; mesonotum sub¬ 
quadrate, convex, finely but distinctly longitudinally 
striate ; prsescuteUum very narrow ; scutdlum prominent, 
longitudinally striate ; metanotum narrow, transverse, 
finely transversely striate ; epinotum transversely striate, 
dorsal surface oonvex, considerably shorter than the 
declivity, furnished on each side at base with a small 
blunt tubercle, declivity fairly abrupt, flat. Scale of petiole 
rather high, narrow, excised at apex, forming a short 
sharp tooth on each side, sides excised beneath these 
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teeth and With a short blunt tubercle on each side at 
base of excision, anterior surface concave, posterior 
surface convex ; gaster smooth and shining, long oval, 
broadest near base of 1st segment. 

Long. 8 mm. 

Type in B.M. 

Described from a deflated female taken by F. A. 
Rodway, New South Wales, Nowra, September, 1924. 

This distinct species does not agree with the descriptions 
of any of the known species. 

In the 4 Genera Insectorum ’ (1925) the wings are said 
to be unknown. In two winged females of N, gilberti 
Forel, in the British Museum, the vein* and pterostigma 
are light yellowish brown ; one discoidal cell and one 
cvbital cell are present and the radial cell is closed. This 
also agrees with Viehraeyer’s description of the wing of 
N. politus [Ent. Mitt. xiv. p. 39 (1925)]. 

Tribe Camponotini. 

Camjftmotus (Myrmophyma) flavoerines, sp. n. 

$. Black, mandibles (exoept at the base, and all the 
teeth of the masticatory border except the apical one) 
and dorsal surface of* gas ter (except the two apical seg¬ 
ments) yellow. Clothed with long pale yellow out¬ 
standing hairs, pointing forwards on head and thorax, 
and backwards on petiole and gaster ; and with very fine 
short decumbent yellow hairs, which are longer and closer 
on head and thorax. A tuft of long yellow decumbent 
hairs is present on the pronotum. The whole body is 
finely reticulate. 

Head longer than broad, viewed in profile it is bent 
downwards at right-angles at the insertion of the antenna?, 
viewed in front the cheeks appear to be almost straight, 
the top of the head is flat, and the eyes are placed on 
each side where the angle commences; sides of head 
behind eyes rounded to posterior angles, the latter rounded 
and the posterior border sinuate ; mandibles large, tri¬ 
angular curved, punctured, armed with six strong pointed 
teeth, the apical one very long and ourved ; clypeus large, 
triangular, anterior border sinuate on each side, longi¬ 
tudinally raised in middle, giving the appearance' of a 
oarina, bluntly pointed at apex ; frontal area not distinctly 
defined ; frontal carinse with shafp raised edges, convergent 
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in front, divergent and sinuate behind; antennae long, 
scapes, when bent back, extending beyond pro-mesonotal 
suture. Thorax viewed from the side forming a regular 
arch, narrowed to base ; pronotvm rounded and margined 
anteriorly ; pro-mesonotal sutvre very distinct; no suture 
between mesonotum and epinotum ; epinotum without an 
angle between dorsal surface and declivity. Petiole fur¬ 
nished with a small node rounded above and bluntly 
pointed beneath ; gaster short oval. Legs long ; femora 
and tibiae compressed, the latter spined beneath. 

Long. 8*6 mm. 

Type in JB.M. 

Described from a worker taken by W. Stalker in British 
New Guinea, Madew, St. Joseph River, 2000-3000 ft., 
1909-22. 

(\amponotvs (Myrmosaulus) singularis Smith, 
var. rufomacvlatvs, var. n. 

Head red, thorax black, except several patches of red 
on the pronotum (less noticeable in the and the 
mesonotum mostly red ; gaster, legs and antennae black, 
clothed with greyish-yellow pubescence, and fine long pale 
yellow outstanding hairs. 

Long . % 16 mm. ; $ 12*5 mra. 

It and $ types in B.M. Coll. 

Described from a soldier and a worker taken by 
Dr. B. M. Hobby in Borneo, Sarawak, in a clearing at 
the foot of Mt. Dulit, at the junction of the Rivers Tinjar 
and Leek, 11, x. 1933. 

This variety differs from the typical form in being less 
pubescent, and the pubescence not having a golden tint; 
in having red patches on the thorax, and the upper surface 
of the node of the petiole more strongly sculptured. 

There are a number of workers of sinpulaiis in the 
British Museum, none of which show any trace of red on 
the thorax. 

The type locality for singularis is Java; it has also 
occurred in Sikkim, Indo-China, Sumatra and Borneo. 

Polyrhachis ( Myrma ) moorei , sp. n. 

Black, covered with a pale slightly yell o wish -grey 
pubescence and clothed with a few pale yellow out- 
standing hairs, more abundant on last three segments of 
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gaster, above and below. The sculpture of the whole 
body is very finely reticulate. 

Head longer than broad, narrowed in front of eyes 
and rounded behind, posterior angles bluntly rounded, 
posterior border slightly projecting in middle and sinuate 
on each side ; mandibles long, triangular, armed with five 
sharp strong teeth, rather strongly longitudinally striate 
and punctate ; cl ypern large, triangular, not very convex, 
anterior border projecting, slightly sinuate in middle ; 
frontal area very indistinct ; frontal furrow fine, extending 
between the frontal carinee about as far as base of lobes ; 
frontal caring rather close together, edges raised and 
sharp, sinuate in front and behind, forming not very 
prominent lobes ; eyes very prominent, situated con¬ 
siderably behind centre of sides of head ; antennss long, 
scape extending beyond pro-mesonotal suture, all the 
joints longer than broad, first joint as long as the two 
following taken together. Thorax margined at sides, 
narrowed to base ; pronotum transverse, not very convex, 
anterior angles armed with a triangular, sharply-pointed, 
not very long tooth projecting outwards ; pro-mesonotal 
suture fine but distinct ; mesonotum transverse, about half 
as long as pronotum, sides rounded, forming an angle at 
junctions with pro- and epinotum ; weso-cpinotal suture 
indistinct above ; epinotum with dorsal surface longer 
than the declivity, rather flat, armed cm each side at base 
with a small sharply -pointed tooth projecting forwards ; 
declivity concave ; yaster short oval. 

Long. 0*3 mm. 

Type in B.M. 

Described from a worker taken by Dr. A. Moore, 
Philippine Is., Luzon, Baguio, 17. ii. 1920. 

“ Site—under a stone, Waterfall Valley, Baguio.” 

“ Eggs, larva?, pupa? and adult ants.” 

This insect comes in the zopyrus group, consisting of 
rather small species of Myrma. 

It is very like punetillata Poger, from Ceylon, in appear¬ 
ance, sculpture, etc., but in the latter ant the centre teeth 
of the petiole are considerably longer than those at the 
side. 

Polyrhaehis (Cyriomyrma) rastellata Latr., 
var. semidnermisy var. n. 

Black, shining, articulations of scape, palpi, apex of 
trochanters and base of femur narrowly, extreme tip of 
Ann. 4b Mag. N. Hist. Ser. 11. Vol. viii. 15 
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antennae, spurs and claws reddish yellow. Clothed with 
a few outstanding pale yellow hail's, and very short, fine, 
sparse, decumbent little yellow hairs. The sculpturation 
consists of the usual fine reticulation and small punctures. 

The head is narrower and not so massive as in the 
typical form, more narrowed in front, not so broad and 
more abruptly rounded behind eyes; mandibles less 
massive Thorax narrower, not ho robust, more rounded 
in front and narrowed behind, shoulders quite round ; 
pro-wxsonotal suture less deep and broad, no trace of 
meso-epivotal suture ; epinotvm entirely unarmed. The 
scale of the petiole is considerably narrower than in 
rastcllata , the sides are straight, and there are no teeth 
to the external angles; two extremely small, short, 
pointed teeth are present in middle of upper border, 
another close together, the space between being slightly 
sinuate. 

Long. 6 mm. 

Type in B.M. 

Described from two workers taken by Dr. A. Moore, 
Philippine Is., Luzon, Baguio, 28. ii. 1920. 

“ Site—empty cell in back of nest found in tree.” 

This variety comes in our group with the shoulders 
rounded and the epinotum unarmed. 

The scale is unlike that of any other Cyrtomyrma known 
to us; or of any of the scales figured in our paper on 
Cyrtomyrma [Ann. & Mag. Nat. Hist. (s. 11) i. pp. 246-207, 
10 text-figs. (1938)]. 


XVIII .—Entomological Expedition < to Abyssinia , 1920-27. 
Diptera Cyolorrhapha t Muacidae, I. By F. I. van 
Emden (Imperial Institute of Entomology). 

The present material has been worked out simultaneously 
with and shortly after the large collection obtained by 
the British Museum Ruwenzori Expedition, and this 
report is, therefore, supplementary to that on the 
Ruwenzori Fauna (British Museum Ruwenzori Expedition, 
1934-5, Vol. II: Muacinae and Stomoxydinae, pp. 49-89 
(1939); Ccenosiinae, pp. 91-255 (1940); Scatophaginee, 
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Anthomyiinae, Lispinae, and PanniineB, in print). The 
latter report (comprising all the above-mentioned sections) 
is cited in the present paper by the abbreviation R.E., 
with the number of the page. The same abbreviations 
are used, and literature and synonymy are only cited as 
far as they are additional to information contained in that 
paper or in S£guy, 1937, Gen. Lns., fascic. 205, Muscid®. 

Of the 286 Muscid® collected by Dr. Hugh Scott and 
Mr. J. Omer-Cooper in Abyssinia, 81 belong to the 
Phaoniin® and will be worked out later. The remaining 
material has now been studied ; it covers the following 
subfamiliesScatophaginro (1 species, 9 specimens); 
Anthomyiina? (4 species and 1 subspecies, represented by 
23 specimens) ; Lispinae (3 species, 20 specimens) ; 
(Fanniin® absent) ; Gcenosiinse (20 species, 86 specimens) ; 
Muscina? (9 species, 51 specimens) ; and Stomoxydin® (4 
species, 10 specimens), making a total of 41 species and 
one subspecies, all together represented by 205 specimens. 
A comparison with published results of previous expedi¬ 
tions would make the present collection appear a rich one. 
However, at least an equal number of species, which were 
not obtained, have either been reliably recorded from 
Abyssinia or are distributed north as well as south of that 
country, so that they almost certainly occur in it, and the 
results*of the British Museum Ruwenzori Expedition, the 
members of which collected 169 species and subspecies of 
the same subfamilies, suggest that even 80 species will 
not represent half the number of actual Abyssinian 
species*. Reserve is therefore warranted in drawing any 

* In Great Britain and Germany (Karl, 192H, Tiorwelt DeutHohl. 13, 
Diptera III., Muacid®) totals of approximately 269 and 285 species 
of these subfamilies (excluding SoatophagiiMc) respectively occur 
(Anthomyiime respectively 163 and 166. Lispune 9 and 14, Fanniin» 
38 and 47, C<nnosiin» 42 and 44, Musoinic 14 and 21, Stomoxydirae 
3 and 3). The British figure was obtained from a count of the names 
written out in the British collection of the British Museum, which are 
based on the results of the work of British collectors, particularly 
Mr. J. E. Collin. . , , 

[I should add to Dr. van Emden a interesting remarks, that neither 
I nor Mr. Omer-Cooper concentrated on collecting Diptera. The 
groups of insects, on which we mainly relied to throw light on the 
biogeographical problems which prompted us to undertake the journey, 
were Ooleoptera, and after them Orthoptera and certain other Orders. 

1 always regarded Diptera as a side-issue, in which I must get as much 
material tm .1 could by the way, but could not hopo to take more than 
a comparatively small sample. The leader of the Kuwenxori Expedition, 
on the other hand, was a very distinguished Diptorist, who naturally 
gave his own Order a first placo.— Hugh Scott.] 


15 * 
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conclusions of a zoogeographical nature from the present 
list. The following facts, however, seem to be reasonably 
safe:—the Anthomyiime, and especially the Scato- 
phaginse, are poorly represented in Abyssinia as in the 
Ethiopian region generally (see R.E.), whereas they 
predominate more or less in the Northern Hemisphere ; 
while the Camosiina* are very richly developed (see R.E.). 
No marked Pala^arctic elements can be found in the 
material except such as are widely distributed in the 
Ethiopian region. 

Forms possibly endemic to Abyssinia and Eritrea are : 
Hylemyia fiavibasis dispar Bezzi, (\aricea inanis Stein, and 
the new species (except Microcalyptra nigrifemvr). 

Forms probably confined to high elevations in East 
Africa are : Hylemyia virgithorax Stein, the species of 
Microcalyptra , Comosia heterocnemis Enid., Morettia 
edioardsi Enid.. Musca lasiopa Villen., and perhaps Lispe 
ambigua Stein and Caricea similis Stein. 

Possibly confined to the East African countrios from 
North Tanganyika to the Sudan : Lispe dichmto Stein, 
Atherigom steelese Emd., Cariceaatroapicata strigaria Curr., 
Orapkomyia parvipuncta Brun., and OrtheUia rhingimformis 
Villen. 

Circumtropioal (except for America) and European or 
Mediterranean : Qrchisia cmUiUi Meig. and Musca sorbens 
Wied. 

Cosmopolitan: Stornoxys calcitrans L., Scatophaga 
stercoraria L. 

The remaining species are more or less widely distributed 
in the Ethiopian region, and some of them reach, un¬ 
changed or represented by another race, the Mediterranean 
subregion or even Europe. 

Of the species collected by the Expedition four are new 
to science and are here described, though two of them 
were shortly described in the keys in R.E., pp. 221 and 
236. The types, together with a first set of all the material 
collected by the Expedition, are in the British Museum. 
A fifth now species from Abyssinia was found in the 
collection of the British Museum ; it was collected by 
R. J. Stordy, and its description is included in this paper. 

Note on the locality-lists ,—All the specimens collected by 
Dr. Scott and Mr. Oraer-Cooper were taken between 
September, 1926, and January, 1927 (both inclusive). In 
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the detailed records, therefore, the year is not mentioned, 
though the month (and usually the day) is given. As to 
material from Abyssinia in the British Museum, obtained 
by earlier collectors, the year is generally given ; in the 
present paper this concerns certain specimens collected in 
1911 by Col. R. J. Stordy on his journey from the southern 
frontier to Addis Ababa, and others taken by the Hun¬ 
garian collector, 0. Kovacs, in (or about) 1914. 

Thanks are due to Mr. Arthur Smith for his conscientious 
execution of the drawings. 

Smlophaga sterwraria L. 

Loc. Abyssinia : Addis Ababa, over 8000 feet, 8. ix, 
1 swept in the field of the Imperial Hotel ; Jem-Jera 
Forest, 8000-9000 feet, 21. ix-1. x, 4 2 9 ; Mt. Ohillalo, 

forest, ca. 9000 feet, 14. xi, 2 9 (all Scott) ; Maraquo 
(Gurag6 Country), viii. 1914 (O. Koixics) ; Southern 
Abyssinia*, 30. x, 1911 (R. J . Stordy ). 

Cosmopolitan. 

Anlhomyia spinigera Mall. 

Loc . Abyssinia : Mt. Zukwala, ca. 9000 feet, 21-25. x, 
4 (Scott) ; Jem-Jem Forest, 8000-9000 feet, 21-29. ix, 
1 2 9 (Scott and Oiwr-Cooper) ; Wachaeha Ravine, near 

Addis Ababa, ca. 8000 feet, 9. ix, 1 J (Scott). 

Sudan to Southern Rhodesia (R.E.). 

Anthomyia pluvialis tempestatum Wied. 

Loc. Abyssinia : Addis Ababa, 10. x, 1 9 (Omer-Cooper ); 
also specimens without exact record of locality, 1911 
(R. J . Stordy) ; and recorded from Djerrer Valley, Lake 
Haramaiya, and Dire Dawa, by P. Stein. 

Typical locality unknown. In the British Museum 
from Yemen, Kenya, Cape Province, Natal, and Transvaal; 
seen from Southern Rhodesia. 

Hyhmyia flavibasis Stein 

Loc. Abyssinia : Doukam, 0500-7000 feet, 18-20. x, 
1 $ (Scott ); Maraquo (Gurag<S Country, south-west of 
Addis Ababa) ( O. Kovacs). 

* See footnote on p. 224. 
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Typical localities : Egypt (Alexandria, Cairo, Assiut, 
Luxor, Fayfim, Assuan); of linearis Ad.: Southern 
Rhodesia (Salisbury). In the British Museum also from 
Corsica, South-West Arabia, Kenya. Southern Rhodesia, 
Transvaal, Natal, Cape Province. 

Hylemyia flavibasis dispar Bezzi 

Loc. Abyssinia : Jem-Jem Forest, ca. 8000 feet, 23. ix, 
3 (J, 4 $ ( Omer-Cooper ) : Addis Ababa, over 8000 feet, 
10. x, 1 ? (Omer-Cooper). and K. ix, 2 o ( Srotf) ; Mulu, 
above Muger Valiev, ca. 8000 feet, from marshy ground, 
18-23. xii, 1 9 (Scott). 

Typical localities : Eritrea (Adi Ugri, Adi Caie, Chitida, 
Asmara, Keren, Otumlo, Halibaret, Mai-Atal). 

Hylemyia oirgithorax Stein 

Loc . Abyssinia : Mt. Zukwala, ca. 9000 feet, 22. x, by 
sweeping rushes in lake, 1 0 * (Omer-Cooper) ; Jem-Jem 
Forest, nearly 9000 ft., 24. ix, 1 $ (Scott). 

Typical locality : Abyssinia (Dire Dawa). Known from : 
Kilimanjaro, Mt. Elgon, Mt. Kenya, Aberdares, Kikuyu 
Escarpment (R.E.). 

Li ape ambiyua Stein 

Loc. Abyssinia: Mulu, above Muger Valley, ca. 8000 
feet, from marshy ground, 18-23. xii. 11 d, 2 9 (Scott ); 
Mt. Zukwala, ca. 9000 feet, 22. x, 1 9 (Omer-Cooper) ; 
Wouramboulohi, Serpent Lake, ca. 9000 feet. 5. x, 1 $ 
(Omer-Cooper). 

In the British Museum also from Kenya (R.E.). 

The third ventrite has a peculiar formation in tho male, 
the base being prolonged into a spine, which is directed 
forward and ventrad over the apex of the second ventrite. 

Lispe maculafa Stein 

Loc. Abyssinia : cultivated country near Addis Alam, 
ca. 8000 feet, 18-19. ix, 1 rj (Scott) ; between Addis Alam 
and Jem-Jem, 7000-8000 feet, swept in grass-fields, 
20. ix, 2 9 (Omer-Cooper). 

Typical locality: Southern Rhodesia (Salisbury). In 
the British Museum from Southern Rhodesia. Seen from 
Kenya. 
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Lispe (Chmtolispa) dickseta Stein 

Loc . Abyssinia: marsh near Lake Hora Abjata, ca. 
5000 feet, 18. xi, 1 $ ( Omer-Cooper ); Mt. Zukwala, ca, 
9000 feet, 22. x, by sweeping rushes in lake, 1 <J (Omer- 
Cooper). 

Typical locality: Abyssinia, Lake Dembel (=Lake 
Zwai). Seen from Kenya. In the British Museum from 
Tanganyika, Morogoro (A. Lore ridge), 

Atherigona laevigata. Loew 

Loc. Abyssinia: Doukam, 0500-7000 feet, 18-20. x* 
1 cj (Scott) ; marsh near Lake Hora Abjata, ca. 5000 feet, 
18. xi, 2 9 (Omer-Cooper). 

Southern Rhodesia and Portuguese East Africa to 
Abyssinia and South-West Arabia (R.E., p. 113) ; 
Seychelles. 

Rather pale specimens, the male having the mesonotum 
ferruginous laterally up to the three vitta* and even to 
some extent between the front part of the vittae ; the 
female having the dorsum of the thorax yellow except 
for a dark brown median vitta, which is dilated behind 
up to the prsc dc ; the lateral dorsal part of the scutellum 
in the female with a ferruginous streak. In both females 
the occiput is rather dusted on its dorso-lateral surface, 
as in the form from the Seychelles identified by Stein as 
scutellaris. 

Atherigona rufieomis Stein 

Loc . Abyssinia : Doukam, 6500-7000 feet, from flowers 
of Cordia abyssinica , 19. x, 1 9 (Scott) ; Maraquo (Gurag6 
Country), viii. 1914 (O. Homes). 

Southern Rhodesia to Abyssinia and South-West 
Arabia (R.E., p. 121). 

Atherigona perfida Stein 

Loc. Abyssinia : Jem-Jem Forest, ca. 8000 feet, 23. ix, 
1 (Omer-Cooper ); cultivated country near Addis Al&m, 
ca. 8000 feet, 18-19. ix, 1 $ (Scott ); Wouramboulohi, 
Serpent Lake, ca. 9000 feet, 5. x, 1 9 (Omer-Cooper) ; 
Maraquo (Gurag£ Country), viii. 1914 ( O . Home*). 

Southern Rhodesia (Mt. Chirinda) and Tanganyika to 
Abyssinia (R.E., p. 126). 
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Atherigona trapezia Emd. 

Loc. Abyssinia : Jem-Jem Forest, ca. 8000-9000 feet, 
21-29. ix, 2 cJ. 7 $ (Scott) ; Wouramboulchi, Serpent 
Lake, oa. 9000 feet, x, 1 $ ( Omer-Cooper). 

Southern Rhodesia (Mt. Chirinda) to Sudan (R.E., 
p. 127). 


Atherigona ateelew Emd. 

Loc,. Abyssinia : Mt. ChillAlo, forest, ca. 9000 feet, 
14. xi, 1 

Uganda to Sudan (R.E., p. 129). 


Fig. 1. 



a. superior («./.) and inferior (i./.) foroipea. b, penis (p). 


Schcenomyza litorella Fall. 

Loc. Abyssinia : Mt. Zukwala, ca. 9000 feet, 22. x, by 
sweeping rushes in lake, 1 6 $ ( Omer-Cooper ); Wouram- 
boulohi, Serpent Lake, oa. 9000 feet, 5. x, 1 ( Omer- 

Cooper ); Mulu, above Muger Valley, ca. 8000 feet, 
18-23. xii, 1 $ (Scott). 

Typical locality: Sweden (EsperOd, Baltic coast). 
Recorded from Europe, Caucasus, North America and 
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Africa. In the British Museum from tlreat Britain, Natal, 
and Cape Province. 

The only African species of Schoenomyza has always 
been identified as UtordUi Fall. (Stein, 1914, Voy. Alluaud 
et Jeannel Afr. or., Dipt. 4, p. 142), but the few males 
1 have seen so far have the face dark velvety-brown and 
only the jowls golden-red, whereas in the available 
European specimens the face is entirely golden-yellow to 
golden-red. I can, however, find no other difference, not 
even in the genitalia (fig. 1). 

Microcalyptra Stein 

Only one species, M. abnormis Stein, which is therefore 
the genotype, was hitherto known, but Stein mentioned 
that in one of his two males the front femora are entirely 
black. This is no doubt the species here described as 
nigrifemur , which Stein's description obviously treats as 
an aberrant form, the one with the pale femora being the 
type of abnormis. The material of the British Museum 
Ruwenzori Expedition contains only a single, broken 
specimen of nigrifemur , which was mentioned without a 
specific name in the report on that collection (R.E., 
p. 143). The present material contains the two species, 
each represented by several specimens, and a single male 
of a remarkable third species. 

Key to the Species of Microcalyptra. 

1 (2). Front femora in male wholly palo ferruginous, 

in female the apical two-fifths or less 
piceouB, mid-femora wholly pal© ferru¬ 
ginous, hind femora pale ferruginous with 
the apical quarter or less piooous. Tarsi 
pioeous. Hind tibi© of male without an 
oi/ seta, the short hair erect only on av 
and pV surf*©es, appressed on d and o 
surfaces. Abdortien, scutellum, and the 
two blaek sublateral vitt© of thorax 
strongly shining, the latter not, the former 
two slightly, dusted. Superior forceps 
with a long dorsal groove, looking as 
though ©left from apex almost to middle; 
inferior forceps paired, very narrow, rod- 
shaped (fig. 2) . abnormis Stein. 

2 (1). Front femora black with the apex very 

narrowly ferruginous in both sexes. Su¬ 
perior forceps only slightly notched at apex. 

3 ( 4 ). Abdomen, scutellum and the thoracic vitt© 

strongly shining, the latter not, the former 
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Figs 2-4 




Fig. 2.— Mirrocalyptm abnortm« Stem, male genitalia, a, superior 
forceps, p.p. t pale part. 6, lateral view ; superior 
forceps , i,f„ inferior forceps ; p, penis. 

Fig. 3.— Microculyptra ntgri/emur «p n , male genitalia, o, superior 
forceps; p.jp., palo part 6, lateral view; supenor 
foicops , % f, inferior fon eps , p. t penis 
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two slightly, dusted. Tarsi piceous. Hind 
tibiiB of male without a distinct av seta, 
tho hairs erect all over ventral, and single 
ones even on pd and ad surfaces. Mid - and 
hind femora of female black. Inferior 
forceps rod-shaped (fig. 3) .. nigrifemur , sp. n. 

4 (3). Abdomen, scut oil um and the thoracic vittse 
not very shining, more densely dusted. 

The banal three joints of the tarsi with the 
base of each narrowly infusoato to black. 

Hind tibw of male with an av seta, the 
hair short and oppressed oven y whore, only 
the }>d surface \*dh a row of slightly longer, 
half-approved hairs in apical half. Inferior 
forceps band-shaped, gradually and very 
slightly widened to apex (fig. 4) £ . pcpcifotarsia , sp. n. 



Fig. 4 .—Microcalyptra pceeilotarsi s sp. n., male genitalia, o, superior 
forceps ; p,p , pale part, b , lateral view ; superior 

forceps ; t./., inferior forceps ; p penis. 


Microcalyptra abnormis Stein 

Loc. Abyssinia: Jem-Jem Forosi, nearly 9000 feet, 
24. ix, 1 <J, 1 (Scott ); Mt. OhiMlo, forest, oa. 9000 feet, 
14. xi, 1 $ (Scott). 

Typical locality: Dire Dawa. 

Microcalyptra nigrifemur, sp. n., <J $ 

Length, 3-0-4-1 mm.; of wings, 2-4-3-1 mm. 

(J. Head black, densely grey, parafrontalia, parafacialia 
and jowls golden-grey, dusted, interfaoialia and inter- 
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frontalia black dusted, upper lateral part of occiput thinly 
dusted and therefore fuscous, frontal triangle and median 
stripe on upper half of occiput brown dusted. Frons 
slightly wider at vertex than one eye, very slightly widened 
to apex, not quite twice as long as wide, interfrontalia 
sub-parallel, parafrontalia almost half as wide as inter¬ 
frontalia, with about six inelinate seta* and hairs, the 
second and last but one moderately strong, the last very 
small, the others weak. Ocellars two-thirds as long as 
frons, inner vertical strong, outer vertical moderately 
strong, postverticals small. Antennae fuscous, inserted at 
dorsal third of eyes, where the frons projects by less than 
the width of the antennae, third antennal joint less than 
thrice as long as wide, not quite reaching level of lower 
eye margin, falling short of mouth-margin by at least its 
own width ; arista sparsely short-pubescent on dorsal 
surface, the longest hairs shorter than its basal diameter. 
Palpi fuscous. Parafacialia more than half as wide, jowls 
one-and-a-half times to twice as wide as third antennal 
joint. 

Thorax glossy black, the pleur®, except humeri, ptero- 
pleura and supraspiracular convexity, and a pair of vitt® 
along the dr, as wide as their distance from each other, 
not very densely grey dusted, scutellum very thinly 
greyish dusted, aer almost absent, in two vestigial rows, 
very small and extremely sparse; 14 2 strong dr, ph 
absent, prat strong, one strong humeral, one moderate and 
one fine notopleural, post ia and pra absent, anterior 
postalar fine, sa, posterior postalar and apical scutellars 
very strong, scutellum moreover with a pair of setul® 
near base of margin and a few fine, small hairs. Upper 
propleural and prostigmatal rather weak, lower propleural 
weak, lower prostigmatal hairlike, curved downward. 
stpl in a triangle, the anterior side of which is much 
shorter, lower stpl rather weak, anterior one moderately 
strong, posterior one strong. 

Abdotnen glossy black, with very thin greyish dust; 
elongate, rather strongly narrowed and compressed to 
apex, without distinct set®, hair fine and not very dense, 
short and appressed on dorsum, half-erect at sides, apex 
with a few long, fine hairs. Lobes of fourth ventrifce 
narrow and elongate, separated by a very deep and long 
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excision whioh is not wider than one lobe, with a row of 
3-4 stronger setulose hairs. Apical pale part (p.p. in 
fig. 3 a) of superior forceps more than two-thirds as long 
as basal dark part, separated from it by a deep emargina- 
tion on either side, apex slightly notched ; inferior forceps 
paired, very slender and rod-shaped. 

Leys : coxae, trochanters, tarsi and front femora and 
tibiae, except for the base of the latter, black to piceous, 
ooxae and tibia? rather densely dusted, mid- and hind 
femora and tibiae (except for the apical sixth to eighth 
of the hind femora, which is piceous), and base of front 
tibia?, testaceous. Front femora with 6-8 fine pv and pd 
setae. front tibiae with a rather fine pv seta ; mid-femora 
with a short but rather strong a seta at two-thirds and a 
p preapioal, mid-tibiae with a strong ad and a moderate 
pd almost at three-fifths ; hind femora with six ad of 
which 3-4 are rather strong, two strong and long av 
beyond a quarter and before three-quarters, and a pd 
preapical, hind tibia) with a strong submedian ad seta, 
the av long and very fine, hair-like, the hair on the av, 
v and pv surfaces fine and erect, some of it longer than 
the tibial diameter, some of the hairs on pd and ad surfaces 
also erect. 

Wings hyaline, usually very slightly smoky along the 
veins, the latter brown with testaceous base ; r 4+6 and m 
subparallel at apex, r ?n slightly beyond middle of discal 
cell, apical section of m almost as long as discal cell. 
Calyptras whitish, with yellowish-white border and fringe, 
very small, the lower one subtriangular and slightly 
projecting beyond the upper one. Halteres pale fer¬ 
ruginous. 

?. Parafrontalia, etc., pale grey dusted. Abdomen 
depressed and pointed. Mid- and hind femora glossy 
black to piceous (only the posterior tibia? and the base of 
the front tibia? remaining testaceous), hind tibiae with a 
conspicuous av seta beyond middle, the hair appressed 
and short. 

Loc. Abyssinia: Wouramboulohi (beyond Jem-Jem 
Forest), Serpent Lake, ca, 9000 feet, 5. x, type, 3 <J, 
5 $ paratypes (Omer-Cooper) ; Mt. Zukwala, ca. 9000 feet, 
21-25. x, 1 do 1 ? paratypes (Scott), and 22. x, by 
sweeping rushes in lake, 1 $ paratype (Omer-Cooper) ; Mt. 
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OhillAlo, forest, ca. 9000 feet, 14. xi, 1 $paratype (Scott ); 
recorded from Dire Dawa by Stein (see p. 217). 

Kenya : Mt. Elgon, heath zone, 10,500-11,500 feet, ii, 
1935, 1 c? paratype (F. W. Edwards). 

Microcalyptra poecilotarsis , sp. n., j*. 

Length , 3*3 mm. ; of unrigs, 2-2 ram. 

Head black, densely whitish-grey dusted, upper part of 
occiput less densely brownish-grey dusted, interfrontalia 
and interfacialia black, the latter velvety. Frons distinctly 
wider at vertex than one eye, subparallel, less than twioe 
as long as wide, interfrontalia slightly narrowed anteriorly, 
parafrontalia near middle a quarter the width of the 
interfrontalia, with four inclinate setee, the first and third 
moderately strong, the others weak. Ocellars two-thirds 
the length of frons, inner and outer verticals rather strong, 
post verticals rather small. Antennae black with fuscous 
pile, inserted not much above middle of eyes, where the 
frons projects by less than width of antennae, third 
antennal joint less than thrice as long as wide, not quite 
reaching level of lowor eye-margin, falling short of mouth- 
margin by more than its own width ; arista with very 
short pubescence, the longest hairs shorter than its basal 
diameter. Palpi fuscous. Parafacialia half as wide, 
jowls one-and-a-half times as wide, as third antennal 
joint. 

Thorax fuscous, rather thinly brown dusted, dorsum 
moderately shining, with a not very conspicuous pair of 
cinereous vittas along dc or rather a narrow line along outer 
and inner side of each dc row, pleurae not very densely 
grey dusted, scutellum very thinly greyish dusted, acr 
almost absent, in two vestigial rows, very small and 
extremely sparse ; 1 + 2 strong dc, ph small, prat and one 
humeral strong, two rather small notopleurals, post ia and 
pra absent, anterior postalar fine, posterior postalar and 
apical scutellars very strong, scutellum moreover with a 
pair of very small setul® near base of margin and a few 
minute hairs. Upper propleural and prostigmatal weak, 
lower ones minute, stpl in a triangle, the anterior side 
of which is considerably shorter, lower stpl rather weak, 
the others strong* 

Abdomen fuscous, moderately shining, with distinct 
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though not very dense brownish-grey dust; the latter 
brown on a faint median vitta and paired spots ; elongate, 
gradually but rather strongly narrowed to apex, without 
setae, the hair fine, short and appressed, apex with a few 
long hairs. Lobes of fourth ventrite narrow and elongate, 
separated by a very deep and long excision which is not 
quite as wide as one lobe, apical two-thirds with long, 
setulose hairs. Apical pale part (p.p. in fig. 4 a) of 
superior forceps one-third the length of the basal dark 
part, not separated by an omargination, apex rather 
broadly truncate, slightly notched; inferior forceps 
paired, band-shaped, gradually very slightly widened to 
apex. 

Legs coloured as in nigrifernur , but the basal three 
tarsal joints testaceous with the base of each joint narrowly 
infuscate or, on the front tarsi, blackened, the apical two 
joints piceous. Front femora with six rather small pd 
and five longer pi\ the latter alternating with fine setae, 
front tibiae with a strong pv beyond middle ; mid-femora 
with a short, moderately strong a fieta at two-thirds, some 
finer, not very distinct ones between it and base, a p and 
pd preapical, and 4-f> fine pv in basal two-thirds ; mid¬ 
tibiae with a strong ad and a slightly shorter pd at middle ; 
hind femora with about eight ad of which the two last 
and two others are rather strong, a strong av at one-third 
and two-thirds, a strong av preapical, and a pd preapical; 
hind tibiae with a strong submedian ad and a rather strong 
av somewhat beyond it, hair normal, appressed. 

Wings strikingly short and rather narrow, only two- 
and-a-fifth times as long as thorax, very slightly smoky, 
veins brown, r 4 + 6 and m subparallol at apex r-m slightly 
beyond middle of discal cell, apical sector of m somewhat 
shorter than discal cell. Calyptrae smoky-hyaline, with 
whitish border and fringe, very small, the lower one 
shortly subtriangular, not projecting beyond the upper 
one. Halteres pale testaceous. 

Loo. Abyssinia : Mt. Chillalo, moorland, oa. 12,000- 
13,000 feet, 21. xi, $ type (Scott). 

A female, which was found at the same place, cannot 
be distinguished from nigrifernur and will probably prove 
to be that species, as the female of poecilotarsis may be 
expected to be more dusted. 
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Comosia heterocmmis Emd. 

Loc. Abyssinia : Mt. Chillaio, moorland, ca. 12,000- 
13,000 feet, 21. xi, 1 $, and forest, ca. 9000 feet, 13. xi, 
1 (J (teneral) (both Scofi). 

Aberdare Mts. and Mt. Elgon (R.E., p. 148). 

The specimens are quite identical with the Kenya 
series in all their characters The lower calyptra, 
however, is still smaller, more broadly rounded, and 
does not project beyond the upper one. 

Caricea humilis multimaculata Ad. 

hoc. Abyssinia : Lake Hora Abjata, 18. xi, 1 and 
marsh near by, ca. 5000 feet, 18. xi., 4 $ ; Mt. Zukwala, 
ca. 9000 feet, 22. x, by sweeping rushes in lake, 1 9 (&H 
Omer Cooper). 

Cape Province (Ceres, Miss A. Mackie) to Sudan, and 
Yemen (R E., p. 179). 

Caricea iaanis Stein 

Loc. Abyssinia : between Addis Alam and Jem-Jem, 
7000-8000 feet, 18-20. ix, swept in grass-fields, 1 <J, 4 9 ; 
Mt. Zukwala, ea. 9000 feet, 22. x, by sweeping rushes in 
lake, 3 9 (both Om>r-Cooper ); Boru stream, north of Mt. 
Chillaio, ca. 7500 feet, 29. xi, 1 $ (Scott). 

Type locality : Abyssinia. 

Caricea atroapicata etrigaria Ourr. 

Loc. Abyssinia : Mt. ChillAlo, forest, oa. 9000 feet, 
14. xi, 1 £ (Scott); Jem-Jem Forest, ca. 8000 feet, 5-10. x, 
1? (Scott); Southern Abyssinia *, 30. x. 1911 (jR. J. 
Stordy ). 

West Tanganyika, Kenya (R.E., p. 203). 

Caricea similie Stein 

Loc. Abyssinia: Mulu, above Muger Valley, ca. 8000 
feet, 18-23. xii, 1 cj (Scott). 

Tanganyika, Kenya (R.E., p. 205). 

♦ Only “ Southern Abyssinia ” can be given, since on the printed 
label two quite distinct places, one about 100 miles north of the other, 
are confused. The label reads “ Higo Samula,” but Col. Stordy has 
told me that Higo is in the Boraaa country, 75 miles north-east of 
Moyate, while Samalu (not “Samula’ 4 ) is 6 miles south of Qatelo, 
east of the south end of Lake Abaya. Unfortunately the label is 
attached to many specimens in the British Museum.—H ugh Scott. 
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Caricea velutinifacies Emd., $ (R.E., p. 221). 

Length , 3 9-4*5 mm.; of wings , 3*8-4 0 mm. 

Head black, entirely velvety-blaok dusted, with brown 
reflections. Occiput hardly ooncave above, frons one- 
fifth wider at vertex than anteriorly, one-and-a-half times 
as long as wide, with straight sides, six-sevenths as wide 
in front as one eye, rather straight in profile, projecting 
anteriorly by almost width of antonnae ; face hardly 
narrowed to base of arista, slightly dilated and weakly 
rounded to lower margin of eyes, where it is less than 
twice as wide as at narrowest point; parafrontalia not 
differently dusted, but recognisable in certain lights, a 
quarter the width of the interfrontalia in the middle, with 
three strong and 2-3 small inelinato sotte. Inner vertical 
strong, outer vertical absent, postvertioals and ocellars 
long, the latter three-quarters the length of the frons. 
Antennae velvety-black with brown reflections, third joint 
not quite thrice as long as wide, falling short of mouth- 
margin (which is rounded and moderately produced) by 
its own width ; arista bare, except between thickened 
basal part and middle, where it bears very short pubescence, 
the longest hairs being shorter than the basal diameter. 
Eyes reaching level of mouth-margin. Palpi piceous- 
black. Parafacialia half, jowls almost, as wide as third 
antennal joint. 

Thorax black, rather glossy, with some brown dust, 
without a pattern, acr well developed, in two rows with 
some additional hairs on postsutural part, the prst and 
prsc pairs somewhat longer ; 1+3 strong dc, two moderate 
post ia ; soutellum setulose with two pairs of very long 
and strong setae. Posterior propleural and upper prostig- 
matal rather strong, lower prostigmatal not very strong, 
curved downward, surrounded by a few hairs, stpl in an 
almost equilateral triangle with fine erect hairs, the upper 
side slightly longer, anterior stpl moderately strong, lower 
one ratner strong, posterior one very strong. 

Abdomen black, rather glossy, with some brown dust 
and rather thin pale grey dust in front angles ; somewhat 
depressed up to apex. Hair of dorsum appressed, each 
segment with a strong lateral seta, the third and fourth, 
moreover, with a dorsal seta on either side, fifth segment 
with a pair of long, somewhat incurved setulose hairs and 

Ann, dr Mag . Hist. Ser. 11. Fol. viii. 16 
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some smaller erect hairs. Fourth ventrite with broad, 
hardly convex lobes and a rather broad excision between 
them. 

Legs wholly black, with some brown dust. Front 
femora with 5-0 rather long and fine ad and seven long 
pv f alternating with smaller ones ; front tibias with a very 
long and strong j>v seta in middle and an additional postero- 
subdorsal preapical, level with the dorsal one ; mid¬ 
femora with 6-8 moderately short av set® from base to 
middle, a strong a seta at middle and two-thirds, and 
some small ones between them and base, four long pv and 
a p and pd preapical; mid-tibia* with a moderate pd just 
beyond middle and a long and strong ad somewhat beyond 
the pd ; hind femora with 7-8 strong ad , 4-6 moderate 
av , three long and fine pv, and a rather small pd preapical, 
hind tibiae with a very long and strong ad and a slightly 
shorter a seta at middle. 

Wings brownish with dark brown veins, which are 
somewhat lighter at base, r 44 6 and rn slightly converging 
before apex but slightly diverging at the very apex, r-m 
distinctly before middle of discal cell. Oalyptrae strikingly 
white with white border and fringe, the lower projecting 
beyond the upper one by twice the length of the latter, 
distinctly reaching level of first abdominal segment, 
subparallel in middle, rather broadly rounded at apex. 
Halteres blackish-brown. 

Loc i. Abyssinia: Wouramboulchi (beyond Jem-Jem 
Forest), Serpent Lake, ca. 0000 feet, 5. x, J type, 1 $ 
paratype (Omer-Cooper). 

Caricea nestor Curr. 

Cwnoaia nettor Curran, 1035, Amer. Mua. Novit. 776, pp. 2, 5. 

Loc. Abyssinia : Wacbacha Ravine, near Addis Ababa, 
ca. 8000 feet, 9. ix, 1 (Scott) ; Addis Ababa, 10. x, 1 <$, 
1 ? ( Omer-Cooper ); Jem-Jem Forest, nearly 9000 feet, 
24. ix, 1 $ (Scott); between Addis Alam and Jem-Jem, 
7000-8000 feet, 20. ix, 3 $ (Omer-Cooper). 

Typical locality : Addis Ababa. 

Caricea faacigera Stein, var .'{ 

Loc. Abyssinia : Doukam, 6500-7000 feet, 19. x, from 
flowers of Cordia abyesinica, 1 (Scott). 

Natal to Uganda and Kenya (R.E., p. 288). 
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The third antennal joint with arista and the front legs 
are missing. Head and frons distinctly wider than in 
fascigera , but pattern of thorax and abdomen and shape 
of the latter identical. Tibi® and tarsi of middle legs 
entirely pale, of hind legs infuscate. This may be either 
an aberrant form of fascigera or a new species of the 
humilis- group. It would work out as curvinervis Emd. 
in my key, but the abdominal spots are fused into almost 
complete transverse bands as in fascigera and r 4+6 is less 
curved. 

(Uiricea mvgalocalyptra Emd., q? (R.E., p. 230). 

Length, 3 0-4-9 mm. ; of wings, 4*04*6 mm. 

Head black, grey dusted, face black (<J) or grey ($) 
-dusted, occiput slightly concave, fuscous dusted, jowls 
brown dusted (J) or grey dusted (9), interfrontalia dull 
black with whitish and, especially on the elongate frontal 
triangle, brown reflections, parafrontalia narrowly grey 
dusted. Frons rather straight in anterior half, slightly 
protruding in profile, three-fifths in front, almost four- 
fifths at vertex of width of one eye, sides straight from 
first inclinate seta to inner vertical, one-und-a-half times 
as long as wide at vertex ; face evenly dilated with almost 
.straight sides from insertion of antenna?, to lower margin 
of eyes, where it is two-and-a-third times as wide as at 
narrowest point; parafrontalia very narrow, one-seventh 
as wide as interfrontalia in middle, with three moderate 
and 2-3 small inclinate set®, and one not very strong 
reclinate seta. Inner vertical strong, outer vertical 
absent, postverticals conspicuous, ocellars rather strong, 
two-thirds the length of the frons. Antenna) black, 
second joint with brownish dust interiorly at apex, third 
with brown pile, thrice as long as wide, falling short of 
mouth-margin, which is slightly rounded and produced, 
by somewhat more than its own width ; arista with short 
pubescence in basal third, the longest hairs as long as its 
basal diameter, bare on apical two-thirds. Eyes almost 
reaching level of mouth-margin. Palpi fuscous. Para- 
faoialia half, jowls almost as wide as third antennal joint. 

Thorax black, dorsum, including scutellum, densely 
whitish pollinose (<J), or grey pollinose with a narrow brown 
median vitta and a broad brown vitta from do to ia, which 
♦ends at second ia but is narrowly produced at its inner 

16* 
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end to the last dc and base of seutellum, the pattern not 
very conspicuous ($). acr rather long, in two rows with 
a few additional setulae behind suture, the prsc rather 
strong, 1+3 strong do, t wo rather strong post ia ; seutellum 
setulose with two pairs of strong seta?. Posterior pro- 
pleural and upper prostigmatal rather strong, lower 
prostigmatal conspicuous, curved downwards, surrounded 
by a few^ hairs, stpl in a triangle, the posterior side of 
which is shorter, anterior sipl moderately strong, lower 
one strong, posterior one very strong. 

Abdomen rather short, compressed at apex, with rather 
long hair (J), spindle-shaped, pointed, rather convex, with 
short, appressed hair ($), not very densely whitish-grey 
pruinose (J), grey dusted with a not quite complete brown 
median vitta and a pair of roundish brown spots on first 
to third segments and of very small brown spots on 
fourth (V) , second segment with a strong lateral seta and 

1- 2 pairs of weaker setae, third and fourth each with a 
transverse row of three pairs of strong seta*, fifth with a 
discal and a marginal pair of setae, the latter stronger. 

Legs wholly black. Front femora with 7-8 pd and 6-7 
rather long pv setae, the latter alternating with fine ones, 
p surface in male rather long-setulose, front tibiae with a 
very long and strong submedian pv seta and an accessory 
postero-subdorsal preapical, level with the d preapical; 
mid-femora with an a row in basal two-thirds, the last 

2- 3 seta? of which are rather strong, about five rather 
strong av and pv setae in basal half, the av not less strong 
but shorter, and a p and pd preapical, mid-tibiae with a 
long and strong ad at three-fifths and a moderately strong 
pd not much before it; hind femora with 8-9 strong ad , 
about seven av , most of which are rather short, three very 
long pv , and a pd preapical, hind tibiae with a strong ad 
at middle and a somewhat weaker a seta at the same 
level. 

Wings hyaline, veins dark brown at apex, somewhat 
lighter at base, r 4 + 6 and m subparallel at apex, r-w at 
almost three-fifths to slightly beyond middle of discal 
cell. C&lyptrae white with white border and fringe, the 
latter is absent on most of lower calyptra in male, where 
this calyptra is very large, almost six times as long and, 
behind middle, more than twice as wide as the upper one, 
and where its apex reaches the third abdominal segment; 
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in the female it is two-and-a-half times as long and almost 
one-and-a-half times as wide as the upper calyptra, in 
both sexes it is considerably widened from base to middle 
or beyond it. Halteres pale testaceous to pale ferruginous. 

Loc. Abyssinia : Jem-Jem Forest, nearly 9000 feet, 
24. ix, £ type (Scott ); Mulu, above Muger Valley, ca. 
8000 feet, 18-23. xii, 1 9 paratype (Scott ); Mt. Zukwala, 
ca. 9000 feet, 22. x, 2 9 paratypes (Omer-Cooper). 

The head and. to a less extent, the abdomen of the type 
are crushed, and the description is therefore a joint one 
of both sexes, the characters of the head being largely 
taken from the female. 


Caricra abyssinica, sp. n., $. 

Length , 5-2-5-fi mm. ; of wings , 5-4-5-H mm. 

Head black, grey dusted, median dorsal part of occiput 
fuscous dusted, interfrontalia black. Frons rather straight 
in side view, slightly protruding at base of antennae, as 
long as face, at vertex three-quarters the width of one 
eye, one-half longer than wide, moderately narrowed with 
straight sides to front end, where it is one-fifth to one- 
sixth narrower than at vortex ; fronto-facial stripe 
slightly rounded at sides opposite second antennal joint, 
rather evenly dilated with rather straight sides from apex 
of second antennal joint to lower margin of eye, where it 
is two-thirds wider than at vertex ; parafrontalia almost 
one-third the width of the interfrontalia, with three strong 
and 3-4 weak inclinate setae. Inner vertical strong, outer 
vertical absent, postverticals and ocellars rather long, the 
latter two-thirds the length of the frons. Antennae fuscous 
with greyish-brown pile, third joint two-and-a-half times 
as long as wide, falling short of mouth-margin by one-and- 
a-half times its width ; arista sparsely short-haired in 
basal third, bare beyond it, the longest hairs hardly longer 
than its basal diameter. Eyes almost reaching mouth- 
margin, the latter slightly produced and rounded. Palpi 
fusoous. Parafacialia one-third to one-half as wide, jowls 
as wide, as third antennal joint. 

Thorax black, humeri and notopleurai densely pale-grey 
dusted, rest of dorsum thinly grey dusted with a narrow 
B&edian vitta, a pair of vittss dong the dc and extending 
over lateral part of scutellum, and another one along 
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pA, prat and ia ; behind the posterior ia the lateral vitta 
is interrupted by a pale band that connects the lateral 
pale dust with the pale dust between the two other dark 
vitt® and with the pale-dusted supraalar declivity; the 
pattern not very conspicuous, aer fine but distinct, in 
two rows with a few additional sotuhe on the postsutural 
part, two pairs before suture and the prse somewhat 
longer ; 1 + 3 strong dc , two moderate post ia ; scutellum 
setulose with two pairs of strong setae. Posterior pro- 
pleural and upper prostigmatal moderately strong, lower 
prostigmatal rather fine, curved downward, surrounded 
by a few long hairs. 8tpl in a triangle with long, erect 
hair, the upper side of which triangle is distinctly longer, 
anterior stp( moderately strong, lower one strong, posterior 
one very strong. 

Abdomen oblong-oval, pointed at apex, black, thinly 
grey dusted, with a pair of not very distinct, triangular 
brown spots on segments two and three. Second segment 
with a strong lateral, third with a strong lateral and dorsal 
seta on either side, fourth with a transverse row of three 
pairs of not very strong setae. 

Legs wholly black, rather thinly grey dusted. Front 
femora with six long pd and very long pv, the latter 
alternating with very long hairs ; front tibiee with a very 
long and strong pv seta slightly before middle, with the 
normal two preapical set® (and two apical spurs); mid¬ 
femora with about five stronger though rather small av 
in basal half, an a row, the set® of which become gradually 
stronger, and which ends in two strong set® beyond middle 
and at two-thirds, four long pv from base to three-fifths, 
and a strong p and pd preapical; mid-tibi® with a rather 
strong pd in middle and a very strong ad somewhat beyond 
it; hind femora with six strong od, a strong av at one- 
third and two-thirds, an av preapical, three pv, and a pd 
preapical; hind tibi® with a very long and strong ad in 
middle and a somewhat shorter a seta almost level with it. 

Wings somewhat smoky, veins dark brown, r 4 + 6 and 
m slightly diverging at apex, r-m before middle of discal 
cell, the last two sections of m subequal. Calyptr® 
brownish white with yellowish-white border and fringe, 
the lower one projecting by twice the length of the 
upper one, sides subparallel in middle. Halteres pale 
ferruginous. 
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Loc. Abyssinia : southern part of oountry *, 30. x. 1911, 
? type, 1 $ paratype (R. J. Stordy). 

Closely related to C. megalocalyptra Erad., from which 
the present species is distinguished by the lack of an 
additional (postero-subdorsal) preapical on the front 
tibiae, much broader parafrontalia and less dilated frons. 
The lower calyptra of the male may be expected to be 
normally developed and not so hypertrophic as in megalo- 
mlyptra. Also similar to tripunctiventria Mall., but in 
that species the head is not so high, the third antennal 
joint is shorter, the hairs of the arista are very much 
longer, the prostigmatal setae not surrounded by hairs, 
while r-m lies much beyond the middle of the discal cell, 
the last section of m thus being nearly twice (?) or more 
than twice ($) as long as the last section but one. 

LiapocepboLo, miki Strobl 

JLoc. Abyssinia : Hawash River, west of Mt. Zukwala, 
ca. 6000 feet, 28. xi, 1 cj (Omer-Cooper) ; marsh near Lake 
Hora Abjata, ca. 5000 feet, 18. xi, 2 $ (Omer-Cooper); 
Mulu, above Muger Valley, ca. 8000 feet, 18-23. xii, from 
marshy ground, 3 ? (Scott). 

Europe, Canary Is., Mediterranean, Kenya to Southern 
Rhodesia (R.E., p. 246). 

Orchisia costata Meig. 

Loc. Abyssinia : Addis Ababa, 10. x, 1 <?, 1 ? (Omer- 
Cooper) ; Doukam, 6500-7000 feet, 18-20. x, 1 ? (Scott) ; 
cultivated country near Addis Alara, ca. 8000 feet, 
18-19. ix, 1 <J, 1 ? (Scott). 

Southern Europe to Fiji and Samoa, apparently the 
whole of the Ethiopian Region, and Madagascar (R.E., 
p. 247). 

Oraphomyia parvinotata Brun. 

Loc. Abyssinia: Jem-Jem Forest, nearly 9000 feet, 
24. ix, 1 $ (Scott). 

Kenya, Uganda (R.E., p. 60). 

Morellia bispinoea Mall. 

Loc. Abyssinia: Jem-Jem Forest, nearly 9000 feet, 
24. ix, 2 (Scott). 

* See footnote under Carioea atroapicato, p. 224 
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Typical localities : Southern Rhodesia (Vumba Mts. and 
Umtali). In the British Museum from these localities and 
from Natal, Weenen (H. P. Thomasset ). 

A striking though not infallible character of this species 
and of calyptrata Stein is the yellowish to brimstone or 
lemon-yellow colour of the outer part of the upper calyptra, 
which is opaque white in other species. The female, 
which has not been described before, has the same 
coloration of the calyptra*, including the infuscate posterior 
part of the lower calyptra with whitish border and fringe. 
This sex is otherwise almost identical with that of nilotica 
Loew, but the two av seta* of the hind tibiae are longer 
(as long as the tibial diameter), and the distal one is 
separated from the proximal one by only its own length, 
whereas in nilotica three are often present, and in any 
case the first and last are as widely separated as the last 
from the apex of the tibia. 

Morellia edwardsi Emd. 

Loc. Abyssinia : Mt. Zukwala, ca. 9000 feet, 21-25. x, 

1 9 {Scott) ; in crater of the same mountain, 26. x, 1 $ 
(Omer-Cooper) ; Maraquo (Gurag£ country), 1914 (0. 
Romes). 

Aberdare Mts. and Mt. Elgon (R.E., p. 63). 

Orthellia rhingi&formis Villen. 

Loc. Abyssinia: Mt. Zukwala, 9000 feet, 21-25. x, 

2 (J, 2 $ {Scott), and in its crater, 26. x, 2 5 9 ( Omer - 

Cooper) ; Addis Ababa, over 8000 feet, 8. ix, 1 <J, 1 9 
(Scott), 10. ix, 1 £ (Omcr-Cooper) ; Jem-Jem Forest, 
8000-9000 feet, 1-10, x, 1 2 9 (Scott). 

Kenya, Uganda, Belgian Congo (R.E., p. 73). 

Musca cuthbertsoni Patton 

Musca cuthbertsoni Patton, 1936, Ann. trop. Med. Para*. 80, p. 470. 

Loc. Abyssinia : between Doukam and Mt. Zukwala, 
ca. 7000 feet, 20. x, 1 9 (Scott). 

Typical localities: Southern Rhodesia, Uganda 
(Entebbe), Nyasaland. In the British Museum from : 
Orange Free State, Transvaal, Southern Rhodesia, 
Tanganyika, Zanzibar, Kenya. Seen from Sudan. 



Muaca sorbens Wied. 

Loo. Abyssinia: Jem-Jem Forest, 8000-9000 feet, 
21-29. ix, “ tormenting in camp at meals,” 1 5 $ 

(Scott) ; between Addis Alam and Jera-Jem, 7000-8000 
feet, 20. ix, swept in grass-fields, 2 $ (Omer-Cooper) ; 
between Doukam and Mt. Zukwala, ca. 7000 feet, 20. x, 
1 <J, 0 ? (Scott). 

Very widely distributed (R.E., p. 82). 

Mmca tempest a turn Bezzi 

Lor. Abyssinia . Between Doukam and Mt. Zukwala, 
ea. 7000 feet, 20.x, 2 <$ (Scott) ; north-west shore of 
Lake Zwai, ca. 5500 feet, 3. xi, 3 5 ? (Scott). 

Typical localities : Eritrea (Asmara, Massawa, Ghinda, 
Belek and Mareb). In the British Museum from : 
Eritrea, Sudan, Gold Coast, Sierra Leone, Nigeria, Kenya, 
Zanzibar, North-West Rhodesia. Seen from Uganda. 

Musca lasiophthalma Thoms. 

Log. Abyssinia : Addis Ababa, over 8000 feet, i, 1 <J 
(Scott) ; Mt. Ohill&lo, Digalla, ca. 9500 feet, 26. xi, 1 $ 
(Scott) ; recorded from Dire Dawa by Stein. 

Typical locality : Cape. In the British Museum from : 
Cape Province, Natal, Transvaal, Southern Rhodesia, 
Kenya, South-West Arabia. 

Musca lasiopa Villon. 

Musca lasiopa Villeneuve, ) 936, Bull. Ann. Soc. ent. Belg. 76, p. 414. 

Loc. Abyssinia: Jem-Jem Forest, nearly 9000 feet, 
24. ix, I $ (in poor condition) (Scott) 

Typical locality : forests of Mt. Kenya. In the British 
Museum is a typioal specimen from the type-locality, 
presented by Dr. Villeneuve. 

Stomoxys calcitrans L. 

Loc. Abyssinia: Doukam, 6500-7000 feet, 18-20. x, 
1 (Scott). 

Cosmopolitan. 

Stomoxys nigra Macq. 

Loc. Abyssinia: between Addis Alam and Jem-Jem, 
7000-8000 feet, 20. ix, swept in grass-fields, 2<J, 8$; 
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Jem-Jem Forest, oa. 8000 feet, 23. ix, 1 <J, 1 $ (all 
Omer-Cooper) ; Addis Ababa, over 8000 feet, 8. ix, 1 <$ 
(Scott). 

Typical locality : Mauritius. Tn the British Museum 
from : Mauritius, Seychelles, Southern Rhodesia, Northern 
Rhodesia, Transvaal, Tanganyika, Nyasaland, Uganda, 
Kenya, Sudan, Belgian Congo, Cameroons, Nigeria, Gold 
Coast, Sierra Leone, Gambia. 

The two males, respectively from Addis Ababa and 
Jem-Jem Forest, have the setulose hairs at the base of 
tho hind femora almost as long and erect as in rodhainica, 
but all the other characters, including the dark tibia', 
moderate width of the frons in the male, and abdominal 
pattern, are those of nigra. 

Stomoxy8 varipes Bezzi. 

Loc. Abyssinia: Jem-Jem Forest, 8000-9000 feet, 
21. ix-1. x, 3 J. 2 9 (Scott) ; Addis Ababa, over 8000 feet, 
8. ix, swept in the field of the Imperial Hdtel, 1 (Scott). 

Nyasaland and Southern Rhodesia to Eritrea (R.E., 
p. 85). 

Stomozys bilineata Griinb. 

Loc. Abyssinia: between Addis Alam and Jem-Jem, 
7000-8000 feet, 20. ix, 1 $ (Omer-Cooper). 

Typical locality : Tanganyika Territory. In the British 
Museum : Natal, Zululand, Nyasaland, Southern Rhodesia, 
Tanganyika and Kenya. 

This species and nigra are not mentioned by Suroouf 
and Picard, “ Note sur les Dipt&res du genre Stomoxys en 
Abyssinie ” (1908, Bull. Soc. Pathol. 6xot. 1, pp. 195-198). 
On the other hand they list 5. tseniata Bigot. 


XIX. —Some new Geographical Races of Leopardus, 
commonly known as Ocelots and Margays. By R. I. 
Pocock, F.R.S. (Zoological Department, British 
Museum, Natural History). 

Despite the opinion of J. A. Allen, who referred the 
Ooelots (pardalis) and Margays (wiedii) to two genera, 
Leopardus and Margay respectively (Bull. Amer. Mus. 
Nat. Hist. xli. p. 354, 1919), on certain cranial differences. 
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I see no reason to change the view I expressed two yearn 
earlier that the differences between the two are of specific 
rather than of generic value (Ann. & Mag. Nat. Hist. (8) 
xx. p. 344,1917). They are well marked in extreme cases, 
to which Allen's knowledge was restricted, but 1 have 
nearly complete evidence of intergradation between them. 
It need only be added that the Cat named tigrina by 
Schreber, as determined by Thomas (Ann. & Mag. Nat. 
Hist. (7) xii. p. 236, 1903), belongs to another species of 
Margay, which Allen described as OncUla pardinoides. 
This I pointed out in the paper cited above. Tn my opinion 
tigrina' represents a third species of Leojtardus , the name 
superseding pardinoides by its date. 

Leopardus pardalis steinbachi , subsp. n. 

Locality and history of the type.- Buenavista, Santa 
Cruz, Bolivia (Steinbach, no. 28.2.9,15). An adult <$. 

Distribution .—The same as the locality of the type and 
probably elsewhere in Bolivia. 

Typically a richly tinted race of Ocelot distinguished from 
the other South American races by the narrowness of the 
pattern, which is subordinate to the pale interspaces, and 
on the average at least by the large amount of white on 
the sides of the proximal half of the tail. The skull is 
large, strongly moulded musoularly, but has the proximal 
half of the nasals exceptionally narrow and compressed. 

The type is rich darkish, rusty ochreous above and 
within the lateral bands, passing into buffy greyish on the 
flanks ; the tail above is like the back, its black pattern 
being dominant only at its distal end ; the fore leg is 
buff, the hind leg paler and greyer; the pattern on the 
nape and back consists of thin stripes and spots, on the 
flanks of thin-rimmed, often imperfect rosettes, lineally 
arranged, here and there forming complete bands. An 
adult $, topotype (no. 34.9.2.34) has the pattern like that 
of the type, but the tint is a little brighter and the upper 
side of the tail has the ground tint fainter and less extensive 
and the sides are whiter. Another topotype, an adult <?, 
has the body-pattern and the tail as in the ?; but the 
general ground tint is duller than in either of the two 
preceding specimens, closely matching the richest tinted 
akin of brasiliensis I have seen. An adult from the 
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Sara Province, Central Bolivia (Steinbach, no. 07.8.2.14), 
is still duller and has the lateral rosettes rounder, but the 
tail is defectively coloured above, as in three of the speci¬ 
mens from Santa Cruz. This specimen links steinbaehi 
with brasiliensis. The flesh-measurements, in English 
inches, of the type are : head and body 31 { ; tail 14£ ; 
hind-foot 5£. 

The adult but not old skull of the type, with a condylo- 
basal length of 136 mm.,is about the same size as in $$ 
of brasiliensis , and the dorsal profile is lightly and evenly 
convex as in that race, but the sagittal crest iB higher 
than in older specimens of it, the bullae are considerably 
larger and the nasals are much narrower posteriorly, only 
4i mm. wide at the frontal points instead of from 8-10 
mm. The skull of an adult with a condylobasal length 
of 127 mm., is smaller in all respects than the $ skull, 
except in the posorbital width of 29 mm. in which it 
resembles the ; the sagittal crest is complete but low, 
the nasals are 5 mm. wide at the frontal points and the 
bullae arc 25 by 17 mm. The three teeth pm 4 , c 1 and 
in the and V» those of the $ being in brackets, are as 
follows :—16 (15), 10 (8), 11 (10). 

Leopardus uriedii pardictis, subsp. n. 

Locality and history of the type :—San Lauren^, Per¬ 
nambuco, 28 to 60 m. alt. Immature A (Robert, no. 
3.10.1.20. 

Distribution .—Same as for the type, the only known 
specimen. 

Distinguished from the other races of rnedii by its 
very pale colour, paler than the palest examples of typical 
wiedii from S.E. Brazil, between 20° and 30° 8 . lat., 
Paraguay and north-eastern Argentine, and similarly from 
L. w. vigens from the Amazon valley, and by the pattern 
consisting on the flanks of numerous small rosettes, of 
which at most a few coalesce to form short bands. 

The hair on the nape is not reversed but nearly erect, 
about 14 mm. long, and just in front of the shoulders 
forms a pair of radiating whorls. The coat on the back 
in August is about 18 mm. Ground-oolour of the head, 
nape and shoulders buff, of the mid-line of the baok pale, 
dull, greyish sandy, passing into greyish white on the 
flanks and clean white below; the fore legs are faintly 
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sandy grey, the hind legs nearly white ; the pattern on 
the back consists mainly of black spots, on the shoulders 
of a few short stripes, the stripes of the nape and head 
being normal; the numerous small rosettes on the flanks 
have black, interrupted rims, with dull sandy-buff centres, 
and stand out boldly against the greyish white ground¬ 
colour ; on the basal half of the tail the interspaces are 
coloured like the back and about as wide as the black 
stripes, but on its distal half they become gradually white 
and form very narrow bands between the broad, black 
stripes. 

The flesh-measurements in English inches are : head 
and body 17$ ; tail 9j> ; hind foot 4J ; ear 2. 

The only external character showing that this specimen 
belongs to L, wiedii is the presence of the two whorls on 
the nape ; but the size of the skull, which is so young that 
its milk-teeth arc all in place, none of the j>ermanent set 
even erupting, proves conclusively that it belongs to that 
species and not to the smaller L. tigrinus (—jrwdmoides). 
The condvlobasal length is 84 ram., the cranial width 
45 mm., both dimensions slightly exceeding those of adult 
examples of the last-named species. The skull, vrhen 
mature, would no doubt have reached the size of the other 
subspecies of wiedii ; and pm 4 , extracted from the 
maxilla, is 11 mm., about the average length for that 
species. 

The generally pallid colour of this Margay, recalling 
that of the small Somaliland Leopard ( Panthera pardus 
nanopardus ), suggests a dry, rocky habitat, resembling 
probably that of the related species of L. tigrinus emilim 
from Cearh, just north of Pernambuco, also a pale form, 
described by Thomas (Ann. & Mag. Nat. Hist. (8) xiii. 
p, 348, 1914). 

Leopardus wiedii boUvise , subsp. n. 

Locality and history of the type. —Buenavista, Santa 
Cross, Bolivia, 300 m. alt. Adult 3 collected by J. 
Steinbaoh, September 23. 

Distribution. —Bolivia and perhaps Matto Grosso, 
Brazil. 

Distinguished from typical wiedii by its larger size, 
shorter coat, finer, more lineate pattern and neither of 
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the two skins matches any of the skins of typieal wiedii 
in tint. Similarly distinguished from L . w. vigena in the 
last-two particulars, but less markedly in the size of the 
skull, although noticeably bigger, on the somewhat scanty 
•evidence, in bodily size. Matching the Andean race 
L. uk pirremis in dimensions but not in colour or pattern, 
there being, on the average at least, less dark pigment 
in the pelage, the tail, for example, having the pale and 
dark bands about equal in width. 

From the type-locality the British Museum has tw r o 
skins with the same history. The type (no. 26.1.5.4) has 
the coat short and sleek, 15 and 9 mm. long on the back 
and nape respectively. The colour above is bright 
ochreous buff, brighter and lighter than the brightest and 
lightest of the other races, there being only very faint 
fuscous speckling in the contour hairs ; the pattern on 
the back, and even on the shoulders, consists of narrow, 
mostly streaky spots, on the left side of small irregular, 
separated rosettes, with brownish ochreous centres, and 
on the right side of narrow, sinuous, black stripes, with 
some greyish ochreous patches above and below them. 
The topotype, an ad. 9 (no. 26.1.12.5) collected at 450 m. 
alt. in August, has the coat equally short ; but the colour 
is much darker and duller, buffy, almost olivaceous, grey 
above and creamy low down on the flanks ; the dorsal 
pattern consists of narrow stripes, not so broken up as in 
the 3 type, and on the flanks it is more normal, being 
composed of narrow, sometimes double, black-rimmed 
bands completely or incompletely enclosing grey-brown 
areas. 

The flesh-measurements in English inches, those of the 
9 being set in brackets, are as follows : - head and body 
31 i (26); tail 20 (14^); hind foot 4 (3$); ear 1$ (If). 
The 3 is actually a little longer than any other specimen 
of the species known to me. Even the much smaller $ 
is larger than most of the other flesh-measured skins. 

The skull of the 3 type has a total and condylobasal 
length of 102 and 98 mm. respectively. The same 
dimensions in the $ are 98 and 93 mm.; sex for sex they 
are considerably larger than the skulls of typical wiedii, 
a trifle larger than those of vigena and about the same size 
as those of pirrenaia. The bulla in the 3 skull, measuring 
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23 by 13 mm., is much more inflated than in the $, in which 
it is 19 by 11J mm. In both £ and $ pm 4 is 11 mm . 

Leopardus wiedii salvinia , subsp. n. 

Locality and history of the type. —Vera Paz, Guatemala. 
Adult skin and skull (O. Salvin, no. 75.2.27.1). 

Distribution .—Guatemala and perhaps British Hon¬ 
duras. 

Distinguished from the grey, western Mexican Margay, 
L . w . glaucula , by its much richer colour and from the 
Margay of Nicaragua by its much smaller skull. 

The type has the coat 16 mm. on the back, 9 on the 
nape. The colour of the baok is pale ochreous tawny, the 
flanks are buff and the pattern on the sides consists mainly 
of isolated irregular rosettes, with narrowish dark brown 
rims and dull ochreous centres ; on the tail the black 
pattern is not dominant over the pale interspaces. 

The skin of a young specimen from Duenas, Guatemala 
(0. Salvin, no. 65.8.18.1), has the coat 25 and 14 mm. on 
the back and neck respectively ; the colour of the back 
is paler ochreous than in the type, and this tint is restricted 
to the spinal area but becomes more extensive and 
brighter on the nape ; the flanks are whitish, throwing 
into bold relief the pattern of rosettes which have black 
rims, ochreous centres and are more or less oonfluent in 
bands. Considering the difference between the two skins 
in the length of the coat, it is possible that the difference 
in tint is seasonal, but neither skin is dated and no flesh- 
measurements were taken. 

In colour the type seems to resemble tolerably oloaely 
a supposed race described by Allen as Margay glaucula 
nicaraguse, from the Volcan de Chinandcgo, Nicaragua *. 

But the skull of the type of nicaraguw , an adult has 
a total length of 107 mm., whereas the type of salvinia , 
also an adult (J, has that length 95 mm. The teeth of 
salvinia are also smaller, pm 4 and m x in both the Guatemala 
skulls being 11 and mm. long, whereas pm 4 in the type 
of nicaraguas is 12} mm. 


* For reasons to bo explained elsewhere I belie vh nicaraguge to be a 
synonym of pimtms, an earlier name given by Goldman to a race of 
Margay from Cana in eastern Panama. 
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XX.— New or little-known Tipulidee (Diptera). —LX. 

Neotropical Species. By Charles P. Alexander, 

Ph.D., F.R.E.S., Massachusetts State College, Amherst, 

Massachusetts, U.S.A. 

At this time I am discussing a series of Tipulidte from 
the Department of Junin, Peru, collected by Messrs. Pedro 
Paprzycki and Felix Woytkowski. Since the localities 
discussed have yielded an abundance of new and rare 
insects in many orders, the following general notes supplied 
by the collectors are provided and will be referred to in 
subsequent papers based on the same rich materials. 
All Hjjeeies discussed herewith l>eloiig to the single tribe 
Eriopterini, vastly developed in the Subtropical and 
Temperate zones of the Andes. 

Huacapistana , Province of Tarma. Collected in the 
valley of the river Tarma, in the vicinity of the locality 
Huacapistana. The region is of lower hills and the bottom 
of the valley, some J100 metres (3600 It.), and of the higher 
mountains covered by rain-forest, some 1000 metres 
(5400 ft.). February to March 1940.— Felix W oytkowski. 

Huasahuasi , Province of Tarma. Situated in a valley, 
on the banks of the Andean stream, Huasahuasi; altitude 
approximately 2800 metres (9100 ft.). The collection was 
made within a radius of 10 kilometres of the village, most 
of the specimens having been taken in dwarf-wooded 
ravines, often rising to the Puna, “ grass-land,” which 
begins at about 3400 metres (11,500 ft.). April 1940.— 
Felix Woytkowski . 

Carpata , Province of Tarma. Locality in the deep 
valley of the rivers Huasahuasi and Cailpa, altitude 
approximately 2600 metres (8450 ft.). The collecting 
spot was in an extremely deep ravine, covered in part 
with the highland dwarf-wood and in part with an 
exuberant spring vegetation of alpine flora; the sides 
of the ravine form huge masses of steep mountains, rising 
to some 4500 metres (14,625 ft.). May 1940. 

This lot, as well as the Huasahuasi material, was 
collected in the very centre of the highest Cordilleras, 
in places where the surroundings favoured the existence 
of crane-flies, that is, where water-bodies and vegetation 
were to be found. In all these spots I had to fix my camp 
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for some time, hire mules for travelling purposes and live 
in a tent, far away from the dwelling places of the native 
Indios. Part of the materia] was collected in the bush 
by means of a butterfly net and part at light, during rainy 
nights, when the Tipulid® move about.— Felix Woytkowski . 

Satipo, Province of Jauja. Altitude 800-900 metres 
(2600-2925 ft.), in the eastern spurs of the Andes on the 
river Satipo, a tributary of the Ucayali.— Pedro Paprzycki. 

I express my deep thanks to Messrs. Paprzycki and 
Woytkowski for their appreciated aid in making known 
this rich Tipulid fauna. 

Sigmatomera (Austrolimnobia) woyth)wskiana , sp. n. 

Size large (wing, male, over 19 mm. ; antenna over 
8 mm.) ; general coloration yellow to fulvous-yellow; 
prfiescutum with three blackened areas ; legs orange; 
wings subhyalino, the prearcular and costal holds more 
yellow ; vein nearly straight to gently arcuated ; 

vein 2nd A sinuous ; abdominal tergites fulvous ; male 
hypopygium with the outer spine of dististyle blackened. 

Male. —Length about 25-27 mm. ; wing 19*5-22 mm. ; 
antenna about 9-10 mm. 

Rostrum yellow ; palpi yellow*, the outer two segments 
a little darker. Antennae with scape yellow; pedicel 
yellow basally, ringed apically with black ; flagellum 
black ; flagellar segments subcylindrical, moderately 
elongate, a little dilated on basal third but not at all 
sigmoid ; longest verticils a little shorter than the seg¬ 
ments ; terminal segment small, oval. Head pale yellow ; 
eyes (male) large, reducing the anterior vertex to a linear 
strip. 

Pronotum yellow. Mesonotum yellow, the surface 
subnitidous; prsescutum with three blackened areas, 
including a median one on cephalic third and transverse 
lateral areas behind the pseudosutural foveas ; remainder 
of the usual prasscutal stripes and the centres of the scuta! 
lobes slightly more reddish. Pleura yellow, vaguely 
patterned with more reddish areas. Haltores yellow 
throughout. Legs orange, the tarsi passing into brown. 
Wings subhyaline, the prearoular and costal fields more 
yellow, this odour including the veins ; remaining veins 
brown. Venation: jR 9 + 3+4 nearly straight to gently 
arcuated; tn~cu variable in position, from just before 
Ann . db Mag. N . Hist . Ser. 11. Vol. viii. 17 
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to just beyond the fork of M : vein 2nd A much more 
sinuous than in plaumanniana. 

Abdomen elongate; tergites fulvous, the stemites 
clearer yellow. Male hypopygiurn with the outer spine 
of the dististyJe blackened, the beak long and slender, pale. 

Hob . Peru (Junin). 

Holotype , ,j, Huacapistana, Tarma, in highest rain¬ 
forest, altitude 5400 ft., March 2, 1940 ( Woytkowski). 
Paratopotype , February 25, 1940. 

It is peculiarly fitting that this very striking and 
distinct crane-fly should be dedicated to Mr. Felix 
Woytkowski, in recognition of his efforts to make known 
the vast insect fauna of Peru. The species is closest 
to Sigmatomera (Austrolimnobia) plaumanniana Alexander 
(south-eastern Brazil), differing conspicuously in the long 
antenna) and in all details of coloration of the body and 
legs. The superficial resemblance of the present fly to 
Ichneumonid Hymenoptera of the genus Ophiov Fabrioius 
is noteworthy. 

Teucholabi8 (Teuchoiabis) submunda , sp. n. 

General coloration polished black, the mesonotum 
conspicuously variegated with yellow on the prcescutum, 
scutum and scutellum ; posterior femora yellow, with 
a blackened subbasal ring ; posterior tibiae obscure yellow, 
the tips narrowly darkened ; posterior basitarsi (male) 
swollen ; wings pale yellow, restrictedly patterned with 
brown, including the wing-tip and conspicuous washes 
in the basal cells ; Sc very short, ending about opposite 
origin of the strongly arcuated Its ; abdomen chiefly 
black, the incisures pale ; male hypopvgium with the 
basistyle produced at apex into a short apiculate spine, 
the inner margin back from this spine fimbriate; outer 
dististyle a simple flattened blade that terminates in 
a short point. 

Male. —Length about 6*5 mm.; wing 7 mm. 

Female. —Length about 6*5 mm. ; wing 6 mm. 

Rostrum yellow ; palpi black. Antennae with the scape 
obscure yellow; pedicel and flagellum black; flagellar 
segments oval, gradually decreasing in size outwardly. 
Head polished black ; anterior vertex relatively wide. 

Pronotum polished yellow. Mesonotum polished black, 
variegated with yellow, including two major areas, the 
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first on posterior median portion of pr©scutum, crossing 
the suture and including the cephalic half of median area 
of scutum ; second area including most of scutellum. 
Propleura yellow ; mesopleura black, rhe meron yellow ; 
a yellowish pruinose area on the pteropleurite above the 
middle cox©. Halteres black, the knobs conspicuously 
light yellow. Legs with the cox© yellow ; trochanters 
yellow, the posterior pair more darkened ; femora black, 
the bases yellow, on the fore legs including the proximal 
fourth, on the other legs much more extensive with only 
the tips narrowly infuscated ; posterior femora with a 
narrow blackened sub basal ring ; fore tibi© and tarsi 
black ; middle and posterior tarsi obscure yellow, the 
tips narrowly darkened ; middle and hind tarsi black ; 
posterior tarsi with basitarsus of male dilated, of female 
normal. Wings (fig. 1) with the ground-colour pale 
yellow ; a restricted pale brown pattern, including the 
wing-tip as far basad as outer end of cell Is/ M 2 ; a narrow 
band at cord ; conspicuous washes in cell M and adjoining 
basal portions of cells Cu and 1st A, with another darkening 
in outer ends of those same cells ; basal portion of cell 
Sc darkened ; stigma subcircular, darker brown ; veins 
dark brown, Sc and the prearcular veins yellow. In the 
female, the darkened wing-tip is slightly less extensive 
and the more basal dark washes less evident ; costal 
fringe short in both sexes. Venation : Sc very short, 
$c t ending opposite origin of Re, Sc 2 some distance from 
its tip ; Rs very strongly arcuated ; m~cu just beyond 
fork of M ; vein 2nd A weakly sinuous. 

Abdomen black, the caudal borders and incisures of the 
segments yellow ; sternal pocket (male) very conspicuous. 
In the female, tergites black ; posterior borders of stemites 
inconspicuously brightened. Male liypophygium (fig. 4) 
with the apex of bamstyle, 6, produced into a short spine, 
the mesal margin of the style basad of this point with a 
fringe of conspicuous yellow set©. Outer dististyle, 
od f a flattened blade that bears a short apical point, the 
margin of style with coarse set©. Apex of ©deagus, 
a, produced into a gently-curved black spine. 

Hab . Peru (Junin). 

Holotype , <J, Huacapistana, Tarma, altitude 3600- 
5400 ft., March 4, 1940 (Woytkoweki). Allotopotype , $, 
March 3, 1940. 


17* 
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The most similar described species is Teucholabia 
(: Teucholabia ) munda Alexander, likewise from Peru, 


Figs. 1—6, 






Fig, 1.— Teucholabia (Teucholabia) eubmunda, sp. n.; venation. 

Fig. 2.— Teucholabia {Teucholabia) longiaetoaa, sp. n.; venation. 

Fig. 3.— Teucholabia (TeuchoUtfna) brevisetoaa , sp. n.; venation. 

Fig. 4.— Teucholabia ( Teucholabia ) aubmunda, sp. n .; male hypopygium. 
Fig. 6.— Teucholabia ( Teucholabia) longiaetoaa, sp. n.; male hypopygium. 
Fig. 0 .—Teucholabia (Teucholabia) brevisetoaa, sp. n.; male hypopygium. 

Symbols : a, odeagus ; b, basistyle; id, inner dististyle; 
od, outer dististyle. 


which has the thorax uniformly blaok, and with the pattern 
of the legs and wings distinct. 

Teucholabia (! Teucholabia) longiaetoaa, sp. n. 

General coloration polished blaok, the mesonotum 
variegated with yellow on the scutellum and median 
region of scutum ; knobs of halteres light yellow ; legs 
chiefly black, the middle and hind femora brown, their 
tips blackened, the bases of the hind femora similarly 
blackened; wings with a relatively strong and uniform 
blackish tinge ; stigma oval, darker brown ; costal fringe 
(male) long and conspicuous ; 8% ending about opposite 
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one-third the length of Re ; abdomen, including hypo- 
pygium, black ; male hypopygium with the basistyle 
unarmed ; outer dististyle long and slender, at apex 
dilated into a spinous head. 

Male, —Length about 5*5-6 mm. ; wing 5*6-6*3 mm. 

Female. —length about 5*5 mm. ; wing 6 mm. 

Rostrum and palpi black, the former short. Antenn© 
black throughout; flagellar segments oval, decreasing 
in size outwardly. Head polished black. 

Pronotum polished black. Lateral pretergites bright 
sulphur-yellow. Mesonotum polished black, with con¬ 
spicuous yellow spots on the cephalic half of the median 
area of the scutum and the adjoining portion of the pr»- 
scutum, and on the scutellum. Pleura black, the dorso- 
pleural membrane feebly brightened ; ventral posterior 
sclerites of pleura with a grey pruinosity. Halteres with 
stem black, knob bright yellow. Legs with the cox© 
and trochanters black ; fore femora uniformly black ; 
middle femora pale brown on more than basal half, the 
tips extensively blackened ; posterior femora with extreme 
bases similarly blackened ; tibiae brown, the tips black 
ened, the fore tibiae uniformly black ; tarsi black ; legs 
unmodified. Wings (fig. 2) with a relatively strong 
and uniform brownish tinge, the base and broad costal 
region pale whitish yellow ; stigma oval, darker brown; 
basal portion of cell Sc darkened ; veins dark brown, 
the prearcular veins paler. Costal fringe (male) long and 
conspicuous. Venation: Sc of moderate length, Sc x 
ending about opposite or just beyond one-third the length 
of Re, Sc 2 a short distance from its tip ; cell let M n 
narrow; m-cu about one-fourth its length beyond the 
fork of M . 

Abdomen, including hypopygium, polished black. Male 
without a developed sternal pocket. Male hypopygium 
(fig. 5) with the basistyle, 6, unarmed with a spine, its apex 
obtuse. Outer dististyle, od , a very long, slender rod, 
gently curved, at apex dilated into a head that terminates 
in two slender spines, with numerous additional smaller 
spines and spinul© on the head and outer portion of stem. 
Inner dististyle, id, of peculiar conformation, as shown, 
terminating in an acute point. Apex of ©deagus, a, 
simple, obtuse. 

if ad, Peru (Junin). 
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Holotype , Buacapistana, Tarma, altitude 3600- 
5400 ft., February 25, 1940 (Woytkowski). Allotopotype, 
9, March 2, 1940. Paratopotype , February 18, 1940. 

Teucholabis (Teucholabis) lovgisetosa is superficially very 
like 7\ (7\) brevisetosa , sp. n., but in the structure of the 
male hypopygium is very different from this and all other 
species known to me. The apex of the outer dististyle 
is somewhat as in T . (T.) nigrocorporis Alexander, of 
south-eastern Brazil, but all other structures, as well as the 
coloration of the wings, arc different. 

Teucholabis (Teucholabis) brevisetosa , sp. n. 

General coloration polished black, sparsely patterned 
with yellow, including the lateral pretergites, median 
region of scutum, posterior half of scutellum and the 
dorsopleural region ; antenna 1 black throughout ; knobs 
of halteres light yellow ; femora black, the bases obscure 
yellow, narrowest on fore pair ; wings with a very weak 
brown tinge; stigma triangular, dark brown ; costal 
fringe of male short ; Sc relatively short, Sc 1 ending about 
opposite one-fifth the length of Its ; m cv close to fork 
of M ; abdomen, including hypopygium, black ; male 
hypopygium with the spine of basistyle broad-based, 
along its margin with a dense fringe of set sc ; outer 
dististyle terminating in a slender glabrous spine, on 
margin at basal fourth with a conspicuous blackened 
lobe ; inner dististyle complex, its apical portion with 
a major spinous point surrounded by microscopic spinul® 
and roughenings. 

Male. —Length about 5-5 mm. ; wing 5*8 mm. 

Rostrum and palpi black. Antenn® black throughout; 
flagellar segments oval, the outer ones smaller and more 
elongate. Head polished black. 

Prunotum polished black, the lateral pretergites light 
yellow. Mesonotum polished black, variegated with light 
yellow, including the humeral triangles of the praescutum, 
the median area of scutum and adjoining portion of 
praescutum across the suture, and the broad posterior 
half of scutellum. Pleura polished black, the dorso- 
pleural membrane yellow ; a restricted pale area, with grey 
pruinosity, above the mid-cox® and on meron. Halteres 
black, the knobs light yellow. Legs with the cox® black, 
the tips obscure yellow ; trochanters brownish yellow ; 
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femora black, the bases obscure yellow, narrowest on the 
fore pair where about the proximal fifth is included, more 
extensive on the middle and hind femora, on the latter 
including more than the basal half; tibiae and tarsi 
black. Wings (fig. 3) with a very weak brown tinge, the 
basal portion a little clearer ; stigma triangular, relatively 
small, dark brown ; cell Sc weakly darkened ; veins 
brownish black, those at base more yellow. Costal fringe 
(male) short. Venation : Sc relatively short, Sc x ending 
about opposite one-fifth the length of Ka, Sc 2 before 
origin of latter ; branches of Ms parallel to one another 
for most of their length ; cell Is/ M 2 only gently widened 
at distal end ; wh‘m close to fork of M . 

Abdomen, including hypopygium, polished black. 
Male hypopygium (fig. fi) with the apex of basistyle 
narrow, on mesal lace with a broad-based spine that 
bears a dense fringe of seta 1 along its margin. Outer 
dististyle, od, terminating in a slender, glabrous spine, 
the surface with numerous setiv ; margin of style on basal 
fourth with a conspicuous blackened lobe that is narrowed 
to an acute point. Tnner dististyle complex, the apical 
portion with several small serrulations grouped about one 
stronger black tooth ; more basal spine of style strong 
and broad-based ; Jobe on face of style unusually stout. 

Hob. Peru (Junin). 

Holotype , r?, Carpapata, Tarrna, altitude 2000 metres, 
May 1, 1 94 0 ( Woytkowski) . • 

The nearest relative 4 of the present fly is Teucholabis 
(Teucholabis) longisctosa , sp, n.. which, while being almost 
identical in colouring, has the male hypopygium entirely 
distinct. The nature of the spine of the basistyle of the 
present insect is somewhat as in T . (T.) Icon or a Alexander, 
of south-eastern Brazil, but all other details are quite 
different. 

Oonomyia ( Progonomyia) acanthias , sp. n. 

Belongs to the quinqueplagiata group ; basal flagellar 
segments weakly bicoloured ; legs yellowish brown, the 
femora not darkened apically ; wings with a strong yellow 
tinge, unpattemed ; ft 2 at or just beyond mid-length 
of petiole of cell R z ; abdomen, including male hypo¬ 
pygium, orange, unpattemed ; male hypopygium with the 
basistyle terminating in a long acuto spine; apex of 
aadeagus extended into a delicate spine. 
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Male .—Length about 4 mm.; wing 4*5 mm. 

Rostrum and palpi black. AntennflB with basal two 
segments yellow, flagellum black, the proximal ends of 
the five basal segments pale, the remainder uniformly 
dark ; outer flagellar segments elongate, the last shorter 
than the penultimate. Head obscure yellow. 

Mesonotum patterned as in the group, the ground-colour 
obscure yellow, the prroscutum with three polished black 
areas that represent the anterior ends of the usual stripes ; 
scutal lobes similarly blackened ; median area of scutum 
broadly yellow ; posterior border of scutellura yellow; 


Figs. 7-11. 



Fig. 7.— Qonomyia (Progonomyia) acanthias , sp. n.; male hypopygium. 
Fig. 8.— Qonomyia (Progonomyia) forceps t sp. n.; male hypopygium. 
Fig. 9.— Qonomyia {Qonomyia) birama, sp. n.; male hypopygium. 

Fig, 10.— Qonomyia (Qonomyia) queribunaa, sp. n.; male hypopygium. 
Fig. 11,— Qonomyia (LiphopfUeps) diacanthophora , sp. n.; male hypo¬ 
pygium. 

Symbols: a, aadeagua; 6, basistyle; d t dististyle ; id, inner dististyle; 
od, outer dististyle ; p, phallosome. 


postnotum with most of mediotergite blackened, the 
cephalic lateral portions and the pleurotergite yellow. 
Pleura yellow, variegated with darker. Halteres with 




24& 


new or little-known Tipulidce. 

stem yellow, knob dark brown, its apex paling to obscure 
yellow. Legs with the coxae yellow, the fore pair darker ; 
trochanters yellow ; femora, tibiae and basitarsi yellowish 
brown, the tips of the two latter very narrowly darkened ; 
remainder of tarsi black. Wings with a strong yellowish 
tinge, the prearcular and costal fields clear light yellow; 
stigma not or scarcely indicated : no darkened pattern 
on wings ; veins obscure yellow, clearer yellow in the 
brightened portions. Venation: 8c x ending a short 
distance before fork of Rs, Sc 2 at near mid-distanco between 
origin of Rs and tip of Sc t ; i? 2 at or just beyond mid-length 
of petiole of cell j; m-~cu at fork of M. 

Abdomen, including hypopygium, orange, unpattemed. 
Male hypopygium (fig. 7) with the basistyle, 6, terminating 
in a long acute spine. Outer dististyle, otf, relatively long, 
appearing as a simple blade, the apex cultrate or nearly so, 
the outer margin with several appressed spinulaa. Inner 
dististyle, id , a stout simple blade. Apex of sedeagus, 
a, produced into a slender spine. 

Hab. Peru (Junin). 

Holotype , Satipo, Jauja, altitude 800-900 metres, 

June 4, 1940 ( Paprzyc.ki ). 

The nearest described relative is Gonomyia ( Progonomyia ) 
bifasciolata Alexander, which is readily separated from 
the present fly by the characters given in the following 
key. 


Key to the Species of the quinqueplagiata group . 


1. Legs yellow; tips of femora abruptly [Alexander. 

blackened. (Southern Mexico.). O. {P.) atroapimta 

Legs uniformly yellow or brown, the femora 
not darkened at tips. 2. 

2. Male hypopygium with the apex of basi¬ 

style produced into a strong spine (fig. 7). 3. 

Male hypopygium with the apex of basi¬ 
style obtuse, unarmed (fig. 8). 4. 

8. Wings yellowish, with two pale brown 
orosa-bands; abdominal tergites with 

conspicuous brown areas. (Greater An- [Alexander. 

tilles ; Central America.). G. (P.) btfasciolata 

Wings unpattemed; abdomen uniformly 

orange. (Peru.) ... G.(P.) acanihias, sp. n. 

4 . Wings without a darkened seam at cord; 

stigma feebly indioated. (South-eastern [Alexander. 

Brasil, northern Argentina. ) . G. (P.) quinqueplagiata 

Wings with a conspicuous darkened seam 
at cord, the colour involving the veins; 
stigma distinct. (Peru.) .. G. (P.)forcep9, sp. n. 
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Oonomyia (Progonomyia) forceps , sp. n. 

Belongs to the quinqueplagiata group ; most nearly 
allied to quinqueplagiata ; wings brownish yellow, with 
a distinct brown cross-band along cord, the colour involving 
the veins : Sc long ; abdomen orange, without dark 
markings ; male hypopygium with the apex of basistyle 
unspined ; inner dististyle appearing as a broad-based 
forceps-shaped structure ; ape\ of a^eagus a short acute 
point. 

Male. —length about 4*5-5 imn. ; wing 5-5*5 mm. 

Female- -Length about 6 mm. ; wing 5*5 nun. 

Rostrum and palpi black. Antennae with scape and 
pedicel yellow, flagellum black, the extreme proximal 
ends of the more basal segments yellow, to produce a weak 
bicolourod appearance ; flagellar segments oval to elongate 
oval and fusiform, the longest verticils exceeding the 
segments ; all segments clothed with a long erect pubes¬ 
cence, additional to the Verticils. Head yellow. 

Pronotum darkened medially in front, the sides and 
posterior portions yellow. Pretergites yellow. Mesonotal 
preescutum light yellow with three conspicuous polished 
black areas that represent the usual praescutal stripes, 
these areas paling to more reddish brown behind ; scutal 
lobes extensively polished black ; median area of scutum 
and the scutellum yellow ; mediotergite darkened in 
central portion, the cephalic lateral borders and the 
pleurotorgite yellow. Pleura yellow, with a conspicuous, 
plumt>eous black, longitudinal stripe extending from the 
propleura to the root of halteres, widest on anepistemum ; 
ventral stemopleurite reddish brown. Hal teres brownish 
black, the extreme base of stem obscure yellow, the apex 
of knob brighter yellow, l^egs with the coxee yellow, 
the fore coxec darker; trochanters yellow ; remainder 
of legs brownish yellow to darker brown, the tibiae and 
tarsi still darker. Wings with the ground-colour brownish 
yellow, the prearcular field and costal border clear yellow ; 
a narrow brown band along cord, extending from the 
stigma across the wing ; a weaker wash along basal half 
of vein Cu , occupying both colls M and Cu ; veins obscure 
yellow, distinctly darkened in the clouded areas along 
cord ; vein 2nd A dark ; Cu, the prearcular field and veins 
in costal area clear yellow. Venation ; Sc long, Sc l ending 
shortly before fork of Jts y Sc 2 some distance from its tip ; 
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B % at one-third the length of petiole of cell U 3 ; m-cu 
at or before fork of M. 

Abdomen, including hypopygium, clear orange, without 
dark pattern, Male hypopygium (fig. 8) with the apex 
of basistyle, 6, obtuse, not produced into a spine. Outer 
dististyle, od, a relatively short and wide pale blade, 
the apex obtuse to subtruneate, the margin microscopically 
serrulate. Inner dististyle, id, broad, produced into 
two lobes that form a more or less foroeps-like structure, 
the outer arm a strong curved blade that terminates 
in an acute point, directed toward the inner arm which 
is obtuse, its margin microscopically serrulate. Apex of 
aedeagus, a, terminating in a short acute to subacute point. 

Hob. Peru (Junin). 

Holotype , (J, Satifio, Jauja, altitude 800-900 metres, 
August 30, 1940 (Paprzycln). Allotopotype, <j\ with the 
type. Paralopotype , 1 May 22. 1940. 

The relations of the present fly to the other members 
of the group are shown by the key under the account 
of the preceding species. 

Oonomyia ( Gonomym ) birama , sp. n. 

Allied to quvesita , general coloration of notum dark 
greyish brown, the posterior border of scutellum very 
vaguely paler ; legs brownish black ; wings with a faint 
greyish suffusion ; Rs relatively short, only about two- 
thirds 7? 2 f3f4 < male hypopygium with the outer dististyle 
heavily blackened, at apex split into two divergent spines , 
inner dististyle terminating in a single blackened spine. 

Male .—Length about 3 mm. ; wing 3-8 mm. 

Rostrum brown ; palpi black. Antennae black through¬ 
out ; flagellar segments elongate, with long conspicuous 
verticils. Head dark grey. 

Pronotum dark above ; lateral pretergites light yellow. 
Mesonotal praescutum greyish brown, the humeral region 
obscure yellow; pseudosutural fovea 1 reddish brown, 
not conspicuous ; posterior sclerif/cs of notum dark brown, 
only the posterior border of scutellum very vaguely 
paler. Pleura and pleurotergite chiefly testaceous yellow, 
vaguely patterned with more reddish brown on anepi- 
steroum and sternopleurite. Halteres dusky, the base of 
stem narrowly pale. Legs with the coxae obscure yellow ; 
trochanters yellow; remainder of legs brownish black. 
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Wings with a very faint greyish suffusion ; stigmal area 
a very little darker, diffuse ; veins dark brown. Costal 
fringe of male conspicuous. Venation : Sc x ending just 
before origin of Rs. Sc 2 near its tip ; Rs relatively short, 
less than iZ 4 and about two-thirds R % +%+ 4 , the latter very 
long, as in the subgroup ; R 3 short and erect; m~cu 
far beyond the fork of M, about opposite mid-length of cell 

1* Jtf 2 . 

Abdominal tergites dark brown, the stemites somewhat 
paler; male hypopygium a little brightened. Male 
hypopygium (fig. 9) with the dististyles apical in position. 
Outer dististyle, od, heavily blackened, split at apex 
into two unequal spines ; stem at near mid-length with 
a tubercle bearing a very long seta that is subequal in 
length to the entire style ; inner dististyle produced 
into a slender blackened spine and the usual pale lobe 
bearing the two fasciculate setae, this lobe long and narrow. 
Phallosome, p, consisting of two slender rods, gently 
diverging, their tips narrowed into acute spines. 

Hab. Peru (Junin). 

Holotype , Huacapistana, Tarma, altitude 3600- 

5400 ft., February 11, 1940 ( Woykowski). 

The nearest allies of the present fly are Oonomyia 
(Oonomyia) anduzei Alexander, of Venezuela, and O. (0.) 
qusesita Alexander, of southern Mexico. These three flies 
are readily distinguished from one another by the structure 
of the male hypopygium, especially of the dististyles. 

Oonomyia (Oonomyia) queribunda , sp. n. 

Allied to chiapa&ensis ; antennae black throughout; 
outer flagellar segments elongate-cylindrical; mesonotum 
dark brown, the broad scutellum and the median area 
of scutum yellow ; thoracic pleura chiefly yellow, weakly 
infuscated on the anepistemum and ventral stemo- 
pleurite; legs black; wings subhyaline, the diffuse 
stigmal area a trifle darker; Sc x ending opposite origin 
of Rs ; m~cu more than one-half its length beyond the 
fork of M ; abdomen dark brown, the hypopygium a little 
more yellowish ; male hypopygium with the outer lobe 
of basistyle unarmed ; apical point of dististyle with two 
very strong tubercles; elements of phallosome with 
conspicuous spinous flanges beyond their basal portions. 

Male .—Length about 5 mm,; wing 6 mm. 

Rostrum obscure brownish yellow, brighter beneath; 
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palpi black. Antennee black throughout; flagellar 
segments oval, beyond the basal two or three passing 
into elongate-cylindrical, the verticils exceeding the 
segments. Head dark grey. 

Pronotum brown above, variegated with yellow on sides. 
Mesonotal pracscutum dark brown, the pseudosutural 
foveas black ; lateral pretergites light yellow ; posterior 
sclerites of notum dark brown, the median region of 
scutum and most of scutellum light yellow ; postnotum 
more pruinose, the cephalic-lateral portion of mediotergite 
yellow. Pleura yellow, almost unmarked, the anepister- 
num and ventral stomopleurite a little infusoated; 
pleurotergite yellow, slightly darkened on dorsal and on 
ventral margins. Halteres infuscated, the base of stem 
yellow. Legs with coxa? yellow, the fore and middle pairs 
a trifle darkened ; trochanters obscure yellow ; remainder 
of legs black. Wings sybhyaline, the diffuse stigmal area 
a trifle darker ; veins dark brown, those in prearcular 
field a little brightened. Venation : Sc t ending opposite 
origin of Ra y Sc 2 close to its tip ; coll R z large, vein R A 
exceeding R 2 + 3 + 4 ; m-cu more than one-half its length 
beyond the fork of M. 

Abdomen dark brown, the hypopygium a little more 
yellowish. Male hypopygium (fig. 10) with the outer lobe 
of basistyle, b, dusky, shorter than the dististyle, unarmed. 
Dististyle, rf, with the blackened apical point bearing two 
very strong tubercles beyond mid-length. Phallosome, p t 
with conspicuous spinous flanges beyond their bases, these 
not quite alike on the two structures. 

Hob . Peru (Junin). 

Holotype , Huacapistana, Tarma, altitude 3600- 
5400 ft., March 24, 1940 ( Woytkowski). 

The nearest ally among the described species is Oonomyia 
(Oonomyia) chiapasensis Alexander, of southern Mexico, 
which differs chiefly in the structure of the male hypo¬ 
pygium, notably the longer and more slender outer lobe 
of basistyle, which bears a small but conspicuous flange 
or lobe near base, the weakly tubercul&te apex of the 
dististyles, and the much poorer development of spinous 
points or flanges on the two elements of the phallosome. 

Oonomyia (Lipophleps) diacanthophora , sp. n. 

Belongs to the manca group ; thoracic pleura heavily 
striped with pale yellow on a plumbeous ground; legs 
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blaok; wings with a strong brownish tinge, the costal 
and prearcular fields more whitened ; Sc short; male 
hypopygium with the basistyle produced beyond the point 
of insertion of dististyle as a stout lobe that bears two 
Strong spines at apex ; dististyle a strong curved spine 
and a large oval lobe, the latter bearing the fasciculate 
setae at tip ; phallosorne bearing a long flattened sinuous 
blade. 

Male .—Length about 4 mm. , wing 4*5 mm. 

Head broken. 

Anterior lateral pretergites light yellow. Mesonotum 
dark plumbeous to pruinose, the posterior border of 
scutellutn mid the extreme posterior border of each scutal 
lobe yellow. Pleura plumbeous, with a conspicuous, 
pale yellow, longitudinal stripe extending from behind the 
fore coxa* to the abdomen, passing beneath the root of the 
haltcres, the pleurotergite similarly pale ; dorsopleural 
membrane yellow. Halteres pale yellow, the knob very 
weakly darkened, l^egs with the fore cox® greyish 
plumbeous, the remaining cox® yellow, only the extreme 
base of middle pair dark ; trochanters yellow ; remainder 
of legs black. Wings with a strong brown tinge, the 
prearcular and costal fields more whitened ; stigma only 
a little darker than the ground, ill-defined ; veins brown, 
those in the prearcular and costal portions more brightened. 
Venation : Sc short, Sc x ending a distance before origin 
of Its that is equal to the entire length of the latter vein, 
Sc 2 near its tip ; m~cv close to fork of M. 

Abdominal tergites dark brown ; stemitos and hypo¬ 
pygium obscure yellow. Malo hypopygium (fig. 11) 
with the apex of basistyle, 6, produced beyond point of 
insertion of dististyle as a stout lobe that terminates in two 
strong spines, their tips acute, the lower spine a little 
stouter ; outer face of basistyle almost without setigerous 
punctures. Dististyle, tf, appearing as a strong curved 
horn-yellow spine, provided with setul® on basal third, 
narrowed to an acute tip ; on basal portion a second style 
or lobe, appearing as a large oval lobe with the two usual 
fascioulate set® at its apex. Phallosorne, p, consisting 
of a quadrate pale basal mass, at apex produced into a stout 
median lobe; longest arm of phallosorne appearing as 
a long flattened sinuous blade, the apex obtusely cultriform. 

Hab. Peru (Junin). 
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Holotype. Oarpapata, Tarma, altitude 2600 metres, 
May 13, 1940 ( Woytkowski ). 

Gonomyia (Lipophleps) diaeanthophora is entirely dis¬ 
tinct from the numerous species of the manea group in the 
Neotropical fauna. As usual, the structure of the male 
hypopygium provides the best characters. The presence 
of two spines at the apex of the lobe of the basistyle, 
the nature of the dististyle, and conformation of the 
phallosome are quite different from other species. 

Erioptera (Empeda) percupida , sp. n. 

Size large (wing, female, over 5 mm.) ; general coloration 
of thorax yellowish brown, conspicuously patterned with 
polished black ; pleura with a black longitudinal stripe ; 
halteres yellow ; legs yellow, the tips of femora, tibiae 
and basitarsi blackened ; wings uniform very pale yellow, 
unpatterned ; veins yellow ; Sc } ending about opposite 
mid-length of Us. 

Female .—Length about 5 mm. ; wing 5*5 mm. 

Rostrum dark brown ; palpi black. Antenna? relatively 
short; basal three or four segments obscure yellow to 
brownish yellow, the outer segments brownish black ; 
flagellar segments oval, decreasing in size outwardly, 
the terminal segment about one-half the penultimate ; 
verticils of moderate length. Head light grey. 

Pronotum light yellow*. Mesonotal preescutum light 
chestnut brown, conspicuously patterned with black, the 
surface nitidous ; the black areas include nearly the 
cephalic half'of the pnescuturn,the colour continued caudad 
as a narrower line to the suture ; sublatcral portions of 
preescutum extensively blackened, the colour crossing the 
suture onto the outer cephalic portions of the soutal lobes, 
the remainder of the latter less intensely darkened ; 
soutellum brownish testaceous, the parascutella black ; 
postnotum black, sparsely pruinose. Pleura chestnut- 
brown, conspicuously striped with black on the anepi- 
sternum, pteropleurite and pleurotergite; dorsopleural 
region pale yellow. Halteres uniformly pale yellow. Legs 
with the coxa* yellow, the fore pair infuscated on outer 
face ; trochanters yellow ; femora yellow*, the tips abruptly 
and oonspiouously black, most extensive on the fore pair 
where about the outer third is included, narrowest on the 
posterior pair where about the distal eighth is involved; 
tibia* and basitarsi yellow, the tips narrowly blackened; 
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outer tarsal segments black. Wings uniformly very pale 
yellow, unpatterned ; veins pale yellow, relatively incon¬ 
spicuous against the ground. Venation: Sc r ending 
about opposite mid-length of Rs ; i? 2+3+4 about one-fourth 
longer than R 2 ; R a oblique, a little less than one-third R t ; 
m-cu just before fork of M. 

Abdomen brown, the central portions of the tergites 
and the pleural region darker brown ; ovipositor with 
valves darkened basally, paling to horn-yellow outwardly. 

Hub. Peru (Junin). 

Holotype, $, Huacapistana, Tarma, altitude 3600- 
6400 ft., February 25, 1940 ( Woytlcowaki). • 

Erioptera (Empeda) percupida is so different from all 
other described American species that comparison is 
unnecessary. It much more resembles several species 
of the subgenus in eastern Asia, especially E. (E.) nigro- 
apicaiis Alexander, of Formosa, and E. (E.) rata Alexander, 
of Mindanao, yet differs in all details of coloration, espe¬ 
cially of the body and wings. 

Molophilus (Molophilus) gargantua, sp. n. 

Size large (wing 8 mm.); general coloration dark 
brown ; mesonotal prascutum with the ground-colour 
dark brown, with four paler brown to ochreous-brown 
stripes; knobs of halteres light yellow ; legs brownish 
black, the femoral bases brightened ; wings pale cream- 
yellow, with two brown cross-bands, the first at level of 
origin of Rs, the second at cord. 

Female. —Length about 7*6 mm. ; wing 8 mm. 

Rostrum dark brown; palpi black. Antennee pale 
brown; basal flagellar segments long-oval, the outer 
segments passing into cylindrical; terminal segment 
a little longer than the penultimate and slightly bulbous 
at apex ; longest verticils exceeding the segments. Head 
dark brown, sparsely pruinose. 

Pronotum brownish black. Mesonotal prsascutum with 
the ground dark brown, the four usual stripes and the 
humeral region abruptly light brown to ochreous brown, 
the intermediate pair of stripes separated by a capillary 
line of the ground ; posterior solerites of the notum dark 
brown. Pleura, including dorsopleural membrane, dark 
brown. Halteres with stem dusky, the base paler, the 
knob abruptly light yellow. Legs with the ooxse brown ; 
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trochanters brownish yellow ; femora brownish yellow 
at base, passing into dark brown ; tibiea and tarsi brownish 
black. Wings with the ground-colour pale oream-yellow, 
brighter yellow in the arcular field ; a conspicuous brown 
pattern, including the extreme base of wing, and two 
major bands, the first at level of origin of ifo, the second 
at cord ; veins brown, paler in the ground areas ; macro- 
trichia dark brown. Venation : J? 2 lying just distad 
of level of r~m ; petiole of cell M s subequal in length 
to the sinuous m-cu ; vein 2nd A sinuous, ending about 
opposite fork of 

Abdomen brownish black, sparsely pruinose; ovi¬ 
positor with valves horn-yellow. 

Hub . Peru (Junin). 

Holotype y 9> Huasahuasi, Tarma, altitude 2800 metres, 
April 9, 1940 (Woytkowski). 

Molophilus (Molophilus) gargantua is one of the largest 
species of the genus in the Neotropical fauna. Among 
these large-sized forms, such as A1 . (M.) othello , sp. n., 
M . (ilf.) luxuriosus Alexander, M (M.) colossus Alexander 
and M. (Jf.) titan Alexander, it differs in the combination 
of coloration of the mesonotai praescutum, yellow knobs 
of halteres, and the variegated wings. 

Molophilus (Molophilus) othello , sp. n. 

Belongs to the plagiatus group ; size large (wing, male, 
7*5 mm.) ; general coloration of body, antennae, halteres 
and legs intense black ; wings with a strong blackish 
suffusion; male hvpopygium with beak of basistyle 
very stout and compressed ; basal dististyle a nearly 
straight blackened rod that is unequally bispinous at apex. 

Male .—Length about 6-5 mm. ; wing 7-5 mm. 

Female. —Length about 7*5 mm. ; wing 9 mm. 

Rostrum and palpi black. Antennae black throughout; 
flagellar segments oval, clothed with a coarse erect 
pubescence, in addition to the verticils which are nearly 
twice the length of the segments ; outer segments with 
short apical constrictions ; terminal segment a trifle 
exceeding the penultimate. Head black. 

Thorax almost uniform deep velvety-black, the prse- 
scutum with slightly more shiny stripes. Halteres black 
throughout. Legs black. Wings strongly suffused with 
Ann . <fc Mag. N . Hist Ser. 11. Vol. viii. 18 
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black, the costal and stigmal portions even darker; 
veins and trichia black. Venation : R 2 lying a short 
distance beyond level of r-m ; petiole of cell M z short, 
only a little exceeding m-cu ; vein 2nd A long and sinuous, 
ending about opposite base of cell i/ 3 . 

Abdomen, including hypopygium, black ; apices of cerci 
broadly horn-yellow. Male hypopygium (tig. 12) with 


Figs. 12-17. 




Fig. 12. —Molophilua (Molophilua) otheUo , sp. n.; male hypopygium. 
Fig. 13,— Molophilua ( Molophilua ) perainuoaua, sp.u.; male hypopygium*. 
Fig. 14.— Molophilua (Molophilua) panchreatua , ap. n ,; male hypo¬ 
pygium. 

Fig. 1ft .—Molophilua ( Molophilua) paU* f ap. n,; male hypopygium. 

Fig. 16. —Molophilua ( Molophilua ) grua , ap. n.; male hypopygium. 

Fig. 17. —Molophilua (Molophilua) penicillcUua, ap. n.; male hypo¬ 
pygium. 

Symbols : b, baeistyle; bd , basal diatiatyle. 


the beak of basistyle very stout and compressed, in lateral 
outline appearing sub-oval. Outer dististyle, od, with 
the anus unequal, the outer longer and more slender. 
Basal dististyle, bd, a nearly straight blackened rod 
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that is unequally bispinous at apex, the long terminal 
spine more than three times the length of the subapieal 
one. 

Hob . Peru (Junin). 

Holotype, <J, Oarpapata, Tarma, altitude 2600 metres. 
May 12, 1940 (Woytkowshi). Allotopotype, 9 , May 3, 1940. 

The present fly is readily told from other large-sized 
members of the genus by the intense black colour of the 
entire body and appendages and by the structure of the 
male hypopygiuin. It most resembles Molophilus (Molo- 
philu8) gargantim , sp. n., which iN readily told by the 
coloration of the body, legs and wings, and by the yellow 
knobs of the halteres. 

Molophilus ( Molophilus) persinuosus , sp. n. 

Belongs to the plagiatus group ; size large (wing, male, 
over 6 mm.) ; antenna? (male) elongate, flagellar segments 
spindle-shaped ; general coloration of thorax brownish 
grey, the median area of praescutum broadly darker 
brown ; halteres obscure yellow ; legs black, the femoral 
bases obscure yellow; wings with the ground-colour 
yellow, the veins narrowly bordered by darker, the 
macrotricliia very long ; male hypopygiuin with the basal 
dististyle a long blackened rod that is very strongly 
sinuous on basal half, at about two-thirds the length 
bearing a strong lateral spine. 

Male .—Length about 5*5 min. ; wing 6*6 mm. 

Rostrum and palpi black. Antennae black throughout, 
elongate in male, if bent backward extending about to 
root of halteres; flagellar segments spindle-shaped, 
with very long, outspreading verticils, most numerous 
on the central dilated portion of segment. Head dark 
brownish grey. 

Pronotum dark brown. Mesonotal praescutum brownish 
grey, the median area broadly darker brown, the surface 
subnitidouB ; posterior sclerites of notum brownish black. 
Pleura brownish black, including the dorsopleural mem* 
brane. Halteres obscure yellow throughout. Legs with 
the coxae obscure yellow, the fore pair a little darker; 
trochanters obscure yellow; remainder of legs black, 
the femoral bases obscure yellow. Wings with the ground- 


18* 
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colour yellow, the membrane adjoining the veins more 
suffused ; veins brown, the long macrotrichia dark brown ; 
costal fringe long and dense. Venation ; R t lying some 
distance beyond r-m ; petiole of cell M z only a little longer 
than m~cu ; vein 2nd A very long and sinuous, ending 
opposite base of cell M%. 

Abdomen, including hypopygium, brownish black. 
Male hypopygium (fig. 13) with the beak of basistyle 
slender. Outer dististyle with the arms unequal, the inner 
stout. Basal dististyle, bd , a long blackened rod, stout 
and very strongly sinuous on basal half, the outer half 
nearly straight and gradually narrowed, terminating 
in a slender, gently curved spine ; at base of spine on outer 
margin with a low group of roughened tubercles ; at near 
two-thirds the length of style bearing a conspicuous 
slender lateral branch. 

Hab. Peru (Junin). 

Holotype , Carpapata, Tarma, altitude 2600 metres, 

May 12, 1940 ( Woytkowski ). 

Molophilus (Molophilus) persinuosus is closest to 
M. ( M .) subfalcatus Alexander, of Venezuela, M. (M.) 
-< 8ubtenebrico8U8 Alexander, of Colombia, and M. (M ) 
tenebricosus Alexander, of Colombia, differing in the large 
size and, especially, in the structure of the male hypo¬ 
pygium, notably the peculiar basal dististyle. 

Molophilus ( Molophilus ) panchresUu r, sp. n. 

Belongs to the plagiatus group ; size small (wing, 
male, 3*5 mm.) ; general coloration dull brownish black, 
the pr&scutum with indications of darker stripes ; legs 
black throughout; wings broad, strongly suffused with 
black ; male hypopygium with the basal dististyle a simple 
rod, at apex expanded into a triangular head that is 
strongly emarginate at apex, the lobes set with appressed 
spinous points and blackened spines. 

Male .—Length about 3 mm. ; wing 3*5 mm. 

.,, Rostrum and palpi black. Antennae black throughout, 
relatively short; flagellar segments long-oval, the outer 
afegmeqts shorter ; verticils of unusual length, the longest 
exoflteding three times the segments ; besides the verticils, 
tltafilsfegnpfhts are provided with long erect pale set®, 
chieayT#fc*iiddength, Head black. 

* 8 ] 
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Thorax dull brownish black, the praescutum with 
indications of four more brownish stripes that are ill- 
delimited against the ground. Pleura brownish black. 
Halteres short, the base of stem obscure yellow, the 
remainder darker, clothed with yellow setae. Legs black 
throughout. Wings broad, with a strong blackish tinge *, 
veins and trichia dark. Venation : B t lying just beyond 
level of r~m ; petiole of cell i/ 3 a little less than twice 
M-cu ; vein 2nd A long, sinuouH, ending about opposite 
mid-length of petiole of cell ili s . 

Abdomen, including hypopygium, black. Male hypo- 
pygium (fig. 14) with the spine of basistyle, b, long and 
slender. Outer dististyle with the apical arms unequal 
in length and thickness, the inner long and slender; 
outer arm with mesal face microscopically roughened. 
Basal dististyle, bd, a long simple rod, the base a little 
dilated, the apical third gradually expanded into a 
triangular head, the apex of which is strongly emarginate, 
the stem and outer portion of head with microscopic 
appressed spinulse, the produced inner lobe of head with 
a group of short black spines. Phallosomic plate glabrous, 
its apex very gently emarginate. ASdeagus very long 
and slender. 

Hob. Peru (Junin). 

Holotype , Satipo, Jauja, altitude 800-900 metres, 

May 1, 1940 ( Paprzycki ). 

The most similar species are Molophilus ( Molophilus ) 
lictor Alexander, of Colombia, and M. (M.) sublictor 
Alexander, of Costa Rica, both of which have the male 
hypopygium of the same general type yet differing in the 
details, especially of the basal dististyle. The small size 
and strongly blackened wings furnish additional charac¬ 
ters for the determination of the present fly. 

Molophilus ( Molophilus) paid, sp. n. 

Belongs to the plagialus group ; general coloration dull 
brownish black, unpatterned; antenna of male of 
moderate length, the longest flagellar verticils unilaterally 
distributed ; knobs of halteres light yellow ; legs brownish 
black; wings with a pale yellow tinge, unmarked; 
male hypopygium with the beak of basistyle small, 
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triangular; basal dististyle a simple blade, the length 
only about four times the greatest width. 

Male. —Length about 4*5 mm.; wing 5*5 mm.; 
antenna) about 1 mm. 

Rostrum dark brown; palpi black. Antennae of 
moderate length, black throughout; flagellar segments 
oval, the outer ones a little more elongate; longest 
verticils unilaterally distributed. Head dark brown. 

Pronotum and mesonotum almost uniformly dull 
brownish black, the praescutum without stripes. Pleura 
brownish black, including the dorsopleural area. Halteres 
with stem yellow at base, darkened outwardly, knob light 
yellow. Legs with coxae dark brown ; trochanters a little 
paler; remainder of legs brownish black. Wings with 
a pale yellow tinge ; veins pale brown, more yellow at base. 
Venation : R 2 lying about opposite r-m ; petiole of cell 
M 3 Jess than twice m-cu ; vein 2nd A elongate, extending 
almost to opposite mid-length of petiole of cell M s . 

Abdomen, including hyj>opygium, dark brown. Male 
kypopygiuni (fig. 15) with the beak of basistyle, 6, small, 
triangular. Outer dististyle with arms unequal in length 
and diameter, the inner arm longer and more slender. 
Basal dististyle, bd , a simple blade, shaped much like 
the pala of the Hemipterous family Corixidae ; length 
only about four times the greatest width which is at near 
mid-length, thence narrowed to the subacute tip. 

Hah. Peru (Junin). 

Holotypc, Huasahuasi, T&rma, altitude 2800 metres, 
April 20, 1940 (Woytkomki). 

Molophilus (Molophilus) pala is readily distinguished 
by the structure of the male hypopygium, notably the 
basal dististyle, which is unusually small and simple. 
Among the described species, this organ is most like 
that of M . (M.) debilistylus Alexander, of south-eastern 
Brazil, but the other structures are quite distinct. 

Molophilu8 (Molophilus) grus , sp. n. 

Belongs to the plagiatus group ; general coloration 
brownish grey; antennae (male) of moderate length, 
black throughout; legs brown, the femoral bases a little 
brightened ; wings subhyaline, with a very faint darkening 
along cord ; male hypopygium with the beak of basistyle 
blackened, decurved at tip; basal dististyle a very 
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conspicuous black rod, the apex suddenly narrowed into 
a strong black spine suggesting the head of a crane ; 
apex and margin of style with conspicuous spinous points. 

Male .—Length about 4-4-5 mm.; wing 5-5*5 mm. 

Rostrum and palpi black. Antennae black throughout, 
of moderate length ; flagellar segments subcylindrical, 
the longest verticilis exceeding the segments ; pubescence 
of segments short and delicato. Head dark grey. 

Pronotum brownish grey. Mesonotal praescutum 
brownish grey, the median region somewhat clearer 
brown; pretergitos very obscure yellow; posterior 
sclerites of notum brownish grey, the posterior border 
of scutellum a trifle brightened. Pleura brownish black. 
Halteres with stem yellow, knob infuscated. Legs with 
cox© testaceous, the fore pair more brownish testaceous ; 
trochanters obscure yellow; remainder of legs brown, 
the femoral bases somewhat brightened, the tarsi dark 
brown ; fore tibi© (male) with a slightly darkened subbasal 
ring. Wings subhyaline, with a very faint and ill-defined 
darkening along cord : veins pale ; macrotrichia dark ; 
veins along cord a trifle darker. Costal fringe long and 
dense. Venation : J? 2 lying just beyond level of r-m ; 
petiole of cell M 3 about one-fourth to one-half longer than 
the sinuous m-cu ; vein 2nd A long and sinuous, ending 
about opposite one-third the length of petiole of cell M z . 

Abdomen, including hypopygium, dark brown. Male 
hypopygium (fig. 16) with the beak of basistyle, 6, black¬ 
ened and strongly decurved at apex. Outer dististyle 
with stem slender, the arms large and conspicuous, the 
inner arm very narrow, the short outer arm broad and 
flattened, its apex truncate. Basal dististyle, bd , a very 
conspicuous black rod, the stem stout, the apex abruptly 
narrowed and produced into a long slender spinous 
point; at base of point with a group of long slender spines 
or spinous setae, with a further linear row of the same 
continued basad for more than one-half the total length 
of style, the more basal spines stouter and paler; 
besides these spines, the margin of style basad of apical 
point with a series of three or four strong tubercles. 

Hab. Peru (Junin). 

Holotiype , <J, Carpapata, Tarma, altitude 2600 metres, 
May 1, 1940 (Woytkowski). Parato polypes, with 

type; panUypes , 1 <J, Huasahuasi, Tarma, altitude 
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2800 metres, April 22. 1940 ; 2 <J<J, Huacapistana, altitude 
3600-5400 ft., February 10-14, 1940. 

In the general structure of the male hypopygium, 
Molophilus ( Molophilus ) grus suggests species such 
as M. (M.) lietor Alexander, of Colombia ; M. (M.) lururi- 
osus Alexander, Colombia ; M. (M.) miraculus Alexander, 
Mexico; and M. (M.) pennatus Alexander, Mexico, 
differing very conspicuously in all details of structure 
of the male hypopygium. 

Molophilus ( Molophilus) penicillatus, sp. n. 

Belongs to the phgiatus group ; general coloration 
brownish grey; antennse black throughout; halteres 
yellow ; legs brownish yellow. the tarsi darker ; wings 
yellowish subhyaline, with a conspicuous, pale brown area 
along cord ; male hypopygium with the basal dististyle 
a stout rod that forks into two unequal slender spines, 
between the two with a dense brush of setse ; outer arm 
before apex with a comb of long spinous points. 

Male. —Length about 5-5*5 mm. ; wing 6-7 mm. 

Female. —Length about 6-5-7 mm.; wing 7-8 mm. 

Rostrum dark brown ; palpi black. Antennae black 
throughout; flagellar segments oval to long-oval, the 
longest verticils unilaterally distributed, a little more than 
twice the length of the segments ; pubescence relatively 
long but pale. Head brownish grey. 

Pronotum brownish grey above, pale yellow on sides ; 
pretergites pale yellow. Mesonotum brownish grey, the 
humeral region of prsescutum restrietedly brightened ; 
pseudosutural foveee black. Pleura brownish grey. Hal- 
teres yellow throughout. Legs with coxae testaceous 
yellow ; trochanters yellow ; femora and tibiae brownish 
yellow; tarsi dark brown to brownish black. Wings 
yellowish Bubhyaline, with a conspicuous pale brown area 
extending from the stigma across the cord ; veins yellow, 
a little darker in the clouded area; macrotrichia pale 
brown. Costal fringe long and dense. Venation : R t lying 
shortly beyond level of r-m ; m-cu subequal to or about 
one-fourth longer than the weakly sinuous m-cu ; rein 
2nd A of moderate length, extending about to opposite 
one-third to one-fourth the length of petiole of cell M a . 

Abdomen dark brown; hypopygium obscure yellow 
or brownish yellow. Male hypopygium (fig. 17) with the 
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beak of basistyle, 6, relatively stout, very gently curved. 
Outer dististyle, od, with the arms unequal, the inner 
long and slender. Basal dististyle, bd, a stout rod that 
forks into two unequal slender arms, the outer long and 
slender, the inner less than one-half as long; between 
the two arms with a dense brush or pencil of setae ; outer 
arm before af*ex with a comb of long spinous points ; 
inner spine simple. 

Hab. Peru (Junin). 

Holotype, Huasahuasi, Tarma, altitude 2800 metres, 
April 21, 1940 ( Woytkowski). AUtopotype, $, pinned 
with type. Paratopotypes, 36 <J$>, April 7-26. 1940. 

Molaphilus (Molophihis) penicillatus is most similar 
to species such as M. (M.) gymnocladus Alexander, of Chile, 
differing very conspicuously in the structure of the male 
hypopygium, especially of the basal dististyle, as the dense 
axillary brush of set®. 

Molophilus ( Alolophilus) sicarius partitus, subsp. n. 

Close to the typical form, likewise from Huacapistana, 
Tarma, differing in details of structure of male hypo¬ 
pygium. Basal dististyle with the outer blade very 
narrow, not or scarcely expanded at mid-length ; spine 
of outer face smooth or with spinulse at base only. In the 
typical form the outer blade is expanded at mid-length, 
being more than twice as wide as at base; lateral spine 
with numerous microscopic spinulse virtually to its apex. 

Hab. Peru (Junin). 

Holotype , <j, Huacapistana, Tarma, altitude 3600- 
6400 ft., March 24, 1940 (Woytkowski). Paratopotypes, 
2 <J<J, March 7-24,1940. Paratypes, 1 <J, 1 $, Carpapata, 
Tarma, altitude 2600 metres, June 1-3,1940 ( Woytkowski ). 


XXI .—Notes on a small Collection of Myriapoda (GJMopoda) 
from Cornwall. By Corporal H. J. Larwood, R.A.M.C. 

Soharff (1912) drew attention to the presenoe in Cornwall 
and Ireland of species occurring in Spain and southern 
France. It was partly in the hope that further examples 
would be found of this Lusitanean fauna that the present 
collection was begun. The scope, however, is small, 
being restricted to one small region in the neighbourhood 
of Camborne, and to the summer months. In addition, 
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it has only been imperfectly worked out owing to the 
writer’s entry into military service. Nevertheless the 
two records of Lithobius pilicornis subsp. dorise (Pocock), 
which is a Pyreneen form, will perhaps justify publication. 

Ten species were taken, of which nine are new to the 
Cornish list given in 1851 in Cock’s ‘ Fauna of Falmouth— 
Myriapoda/ He gives four species only:— Lithobius 
forficatus Leach, Geophilus (Haplophilus) subterraneus 
Shaw, Geophilus (Scolioplanes) acuminatus Leach, and 
Geophilus (Necrophlseophagvs ) longicomis Leach. Of these 
only Lithobius forficatus occurs in the present collection. 

A further object was to determine the characteristics 
of the fauna living beneath the bark of fallen trees. As 
far as the Chilopods are concerned, however, no con¬ 
clusions can yet be drawn regarding this problem : the 
collection is not sufficiently extensive. 

Owing to the difficulty of obtaining literature, the 
nomenclature in Brade-Birks’ two papers (1934 and 1939) 
has been followed. Extensive use has also been made of 
Brolemanns “ Chilopodes ” in the 4 Faune de France.’ 

I wish to express ray thanks to Rev. S. Graham Brade- 
Birks for giving me his opinion on two of the species, and 
to my friend Dr. F. A. Turk, whose interest and industry 
has been throughout invaluable. 

Class CHILOPODA Latreille, 1817. 

Order Lithobiomorpha Pocock, 1895. 

Family Lithobiito Newport, 1844. 

1. Lithobius lapidicola Meinert, 1872. 

Lithobius topidicola Mo inert, 1872; Brolemann, 1930. 

1 specimen under bark, 5. vi. 40. 

The specimen certainly belongs to this species : the 
characteristic spine is present, but on one side only. 
Brade-Birks’ observation (1933) that the teeth in L. 
lapidicola are lighter in colour than in L. borealis is well 
home out. 

2, Lithobius borealis Meinert, 1868. 

Lithobius borealis Meinert, 1808; Brolemann, 1930; Brade-Birks, 
1933. 

1 5. vi. 40. Under fallen leaves. Length 10 mm. 

There seems to be no reason for doubting that this 
example belongs to this species. In every character it 
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agrees, apart from slight differences in spinulation, e. g, % the 
ventral armament of P.15 is 0, 1, 3, 3, 1, f. there is an 
extra VmT, while that of P.l is 0, 0, 0, 3, 1, the spine 
VpP being absent.* 

It would seem that the Cornish example belongs to a 
southern group, as it agrees with Ribaut’s formula for 
Spanish forms. Brade-Birks’ example was the one 
captured by Bagnall at Ainsdale in Lancashire—a northern 
form and agreeing closely with Meinert, who gives the 
ventral armament of P.l as 0, 0, 1, 1/2, 1, and of P.15— 
0, 1, 3, 1/2, 1. Hence it seems that this species may be 
a Lusitanean form (a suggestion with which the discon¬ 
tinuous distribution would be in accordance t) comprising 
probably two races. 

Distribution Faroe Islands, Spain, Algeria, Great 
Britain. 

3. Lithobius pilicornis subsp. dorm (Pocock). (Figs. 2a-6.) 

Lithobius doriec Pocock, 1890. 

Lithobius mediterraneus Chalando, 1903. 

Lithobius pilicornis subsp. do rife Brolemann, 1930. 

1$, 3. vii. 40. Tnside house, Reskadinnick. Length 
31 mm. 

1$, May, 1940. Inside house, Redruth. Length 35 mm. 

Rev. S. Graham Brade-Birks expressed the opinion 
that the specimens cannot belong to the subsp. doriss , 
which has been recorded from the Pyrenees and eastern 
France, and must be Lithobius pilicornis pilicornis 
Newport, 1844. It is true that the present specimens are 
greater in length than the continental forms (given as 
13-25 mm.) and have a correspondingly increased number 
of coxal pores (6, 6, 9, 7 in one and 8, 9, 10, 8 in the other). 
Nevertheless, the features in which it is in accordance 
with subsp. dorirn appear to be of greater importance : 

* Brade-Birks states the spinulation to be 

™ OHrST T. doubleclftW * 

P.14 “ apparently double claw.” 

pu 1, 0, 3, It 0; double claw.” 

0, 1, 3, 3, 0. 

The present specimen has a very definite double daw to P.14. 

f In discontinuous distribution it is frequently found that the 
northern 4 ‘ outposts ” are to be found only on islands and on mountains. 
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the lack of prolongations on tergite 9 and the presence of 
4+4 teeth on the “ coxostemum forcipulaire ” instead of 
5+6 as in L. pilicomis pilicomis. Furthermore, the 
npinulation is exactly that described for the Pyreneen 
form with the exception that VaP begins at P.8 and not 
P.10 as stated. 

Distribution. —“ Very common in the Pyrenees, where 
it replaces L. forficatus , with which it is found living in 
the valleys and in the plain of south-east France.’* 

4. Lithobius forficatus (Linn£, 1758). 

Srolopendra forficata Liim6, 1758. 

Lithobiu* forficatu* Brolemann, 1030. 

Common under stones and beneath the bark of felled, 
rotting trees. 

Distribution. —Brolemann says “ Tr6s commun partout 
sauf dans les montagnes ”—which presumably refers only 
to France. Pooock (Encycl. Brit., Ed. 13) declares that 
Lithobius is almost exclusively northern in range. Sinclair 
(Camb. Nat. Hist. vol. v. p. 32) reoords a species of 
Lithobius found in Cyprus as being equally at home in 
the Bnow at the top of Mount Troodos as in the heat 
of the low country at Larnaea. This species is common 
everywhere in Ireland (N. Foster, “ Myriapoda of Ulster,” 
Ann. & Mag. Nat. Hist. 1910). 

It may be worth recording that immature examples of 
Lithobius forficatus were taken in May and June (including 
a stage III larva early in May), yet Sinclair ( loc. cit.) says 
that the species breeds in this oountry from June to 
August. 

Lithobius, sp. (Figs, la-e.) 

Two specimens from log (pH. 5-5-6-0) overgrown with 
moss and humus ; loose and rotten. 29. v. 40. 

As Rev. S. Graham Brade-Birks says, this specimen is 
unquestionably closely related to L. forficatus, and may 
be an immature specimen, but certain differences may 
make a brief description and figures desirable. If it is an 
immature form it would correspond to Brolemann’s stage 
of “ maturus junior ” (1930, p. 27) in having less antennal 
segments, less ocelli (but in this case many less, as 
Brolemann gives 20-24 in 6-8 rows for the adult), and 
fewer coxal pores (again many less than 6-11 in each 
“ hanohe ”). 
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Length.—Specimen 1, 6-8 mm.; Specimen 2, 9*3 mm. 
Colour.—As L. forficatue —reddish brown above, lighter 
below. 

Head slightly longer than broad, with marginal furrow 
not enlarged in the middle of the caudal margin. 



Fig. 1 .—Lithobius ap. (a) Posterior segments and (6) head from 
dorsal aspect; (c) P. 15 and ( d) forcipules in ventral view; 
(e) cozopodite of another specimen. 

Fig. 2.—Lithobiua pilicornia subsp. doriee (l’ocock). (a) Cozopodite of 
forcipules with 4-f4 teeth; (6) the same in another 
specimen showing $0 an inoipient 5th tooth on the outer 
margin of cozopodite. 

Ocelli not numerous and not distinct. Dr. Turk has 
kindly re-examined the specimens in my absenoe and 
deolares that there are three round eyes on eaoh side, with 
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a larger (twice the size) reniform eye behind, and a little 
above them—making in all four on each side. 

Coxopodite of forcipules with 4+4 teeth (on one 
specimen there are only three, with an incipient fourth 
on the inner margin, fig. I* 5 ). There are no additional 
setae. Inner margin of claw not crenulate. 

Segments 9, 11 and 13 with moderate prolongations 
which are distinctly broader than long, those of the 11th 
tergite being the most conspicuous. Posterior margin of 
segment 8 straight, those of 10, 12 and 16 emarginate. 

Coxal pores small, round : 2-3 in each limb. 

P.15 with a single claw. Distal part of limb flattened 
and beset with small pores. 


Spinulation : 
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(It in possible that in P.Jft the spmo may bo Dm? and not l>aP.) 

5. Lithobius melatiops Newport, 1845. 

Lithobius melanop* Newport, lS4/>; Brolemann, 1930. 

Lithobius ylabratuM Koch, 1847. 

1 ?, under bark of tree, orchard of Rosewame Farm, 
Camborne. 29. ix. 40. 

Distribution .—All France, Europe. This appears to 
like medium or low altitudes, and has been found many 
times in these habitats ; on the French seaboard ; by the 
antarctic expedition and in the caves of the Alpes Mari¬ 
time*. This species occurs throughout Ireland (Foster, 
ioc. ctV.). 

6. Lithobius duhoscqui Brolemann, 1896. 

Lithobius {OUgoboihrua) duboscqui Brolemann, 1896. 

Liikobius duhoscqui Brolemann, 1930. 

1 ?. Log, Illogan Woods. 18. vii. 40. 

1 specimen. Soil, Treswithian. 21. viii. 40. 

ThiB specimen is provided with a double claw on P.15, 
and cannot be regarded as belonging to Brade-Birks L. 
duhoscqui var. fostcri. 

Distribution .—Whole of France; does not appear to 
extend east of the Rhine or the Alps, but extends along 
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tlie Mediterranean coast as far as San Remo. It is known 
from the catacombs of Bicetre and from several grottos 
in the south of France. 

Order (Jeophilomokpha Pocock, 1895. 

Family Geophilid® (Leach, 1814). 

Scolioplanes maritimus (Leach, 1817). 

Geophilu* marihrnu* Leach. 1817. 

tScolioplanes maritimus Brolemann, 1930. 

Three specimens, North Cliffs, Camborne, under stones 
above high-water mark. 28. vii. 40. Length 15 mm. 

Distribution. -All France, Europe, North Africa. 

Geophilus carpophagus Leach, 1817. 

Geophilus carpophwju# Leach 1817; Biolomann, 1930. 

Necrophlieophayus carpophagu* Newport, 1844. 

Arthronomtilu* earpophiufu* Newport, 1844 (a). 

tScHipnUH soda l is Bcr^noe et Mcmert, 1800. 

Geophilus condylognster Latzol, 1880, 

1 J, under stone, Carn Marth. Redruth. June, 1940. 

This agrees with the description in Brolemann, and the 
arrangement of coxal ]tores is as in his figures (228) for a 
British specimen. 

Distribution . £k All France ; Corsica; Europe; North 
Africa” (a Lusitanoan form t) 

Brachygcophilus truneorum (Bergsoe et Meinert, 1860). 

Geophilus truneorum Bertfwoo et Meinert, 1800, 

Brochygeophilus truncorum Brolemann, 1930. 

Common under the bark of trees and also found under 
fallen leaves. May till June, 1940. 

The only noteworthy feature of these examples is that 
the antenna, instead of being three times the length of 
the head, is almost invariably only twice that length. 

Distribution .—" All France ; Great Britain ; Scandi¬ 
navia ; Central Europe ; Spain ; Asia Minor.” 

Order Soolopkndromorpha Pocock, 1895. 

Family Cryptopsld® Verhoeff, 1907. 

Cryptops hortensie Leach 1813. 

Cryptopa hortensia Leach, 1813 ; Brolemann, 1930. 

Cryptopa sovignii Leach, 1817. 

One specimen under stone, Carn Marth, Redruth. 
June, 1940. 

This specimen lacks the last pair of walking appendages 
which bear important diagnostic characters. Neverthe- 
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less, the remaining features are in such complete agreement 
with Brolemann’s account that 1 have little hesitation in 
ascribing it to this species. 

Distribution .— 4< All France, but more or less common 
in the centre and north ; Great Britain (type); Belgium ; 
Northern Europe.” 

Foster ( loc . cit.) says that this species is 44 probably rare 
in Ireland,” but it occurs in Ulster and in six other county 
divisions. 

Summary. 

1. The paper gives the first modern records of Cornish 
Chilopods. 

2. Lithobius pilicornis subsp. dorim (Pocock) is recorded 
for the first time in Britain. 

3. A suggestion is made that Lithobius borealis Meinert 
may be a Lusitanean form comprising a southern and a 
northern race, distinguished by spinulation. 

4. A doubtful but interesting form of Lithobius is 
described and discussed. 
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XXII.— Systematic Notes on Beetles of the Family 
Dynastidffl and Descriptions of a few new Species. By 
Gilbert J. Arrow, F.Z.S., F.R.E.S., British Museum 
(Natural History). 

Obtctss politvb Fairm. was unfortunately omitted 
from my catalogue of this group in Junk’s ‘ Coleopterorum 
Catalogue,’ published in 1937. The species was described 
in 1901 (‘Notes from the Leyden Museum,’ vol. xxiii. 
p. 70) and is Madagascan. 

Another omission is Toxophyllns ganglbaueri Fairm. 
(Revue d’Ent. vol. xx. 1901, p. 147), also a Madagascan 
insect. This was included in the catalogue of Melolon- 
thidse, the description having, by some curious accident, 
been placed amongst those relating to species of that 
family. 

Podalgue infantulve Sem. was first recorded from 
Turkestan but appears to range very widely. I have 
been unable to separate examples from Algeria, Egypt, 
Soudan, Somaliland, Central Arabia (Jidda, Nejd, Rub-al- 
Khali), Bokhara, Punjab, etc. Further evidence must be 
awaited in order to determine whether it is the same as 
P. cunicuhu Bum., the type of which was recorded from 
Senegambia. The South Arabian form, which I believe 
to be that called arabicns by Fairmaire, although the few 
Am. A Mag. N. Hist. Ser. 11. Vol. viii. 19 
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characters mentioned as distinctive by him are of little 
value for its identification, is certainly distinct. It 
differs from infantulns in its generally paler colour and 
smaller size, its clypeus blunt in front, instead of sharply 
angular, and bearing a sharp erect tubercle, and by the 
mandibles, of which the external teeth are rectangular in 
shape, erect and placed obliquely. 

Paranodon excellens, sp. n. 

Niger, nitidus, ovatus, eonvexus, capitc rugoso, clypeo antiee 
angusto, bidentato ; pronoto paroe ct minute punetato ; 
elytris grosze seriato-punctatis ; pygidio minute intequaliter 
punotulato. 

Long. 18-20 mm. ; lat. max. 11-12 mm. 

Madagascar : Diego Suarez. 

This is still larger than P. conicifrons Fairm., which it 
appears to resemble, but it is entirely black above and 
without trace of a tubercle upon the clypeus or marginal 
impression upon the pronotum in either sex. The clyj>eus 
is not truncate in front, but sharply bidentate, and the 
mandibles are strongly trilobate. The head is rather 
uniformly rugose, the clypeus separated by a straight 
carina and its sides straight and convergent. The 
pronotum is very finely and sparsely punctured, with 
gently rounded sides, the front angles acute and the hind 
angles distinct but blunt. The scutellum is blunt and 
very smooth. The elytra are coarsely punctured in rather 
irregular rows, the sides rather smooth and the apical 
margins closely punctured. The pygidium is finely but 
not closely punctured and smooth at the apex. The 
front tibice are tridentate, the uppermost tooth small. 
The tarsi are not very short. 

The two sexes are alike. 

Heteroligus miser , sp. n. 

Nigro-fuscus, parum nitidus, corpora subtus breviter haud 
dense fulvo-hirto; oblongo-ovalis, eonvexus, oapite rugoso, 
medio impresso, tuborculis duobus remotis armato, clypei 
margino antico recto ; pronoto fortitar ct orobre punetato, 
lateribus rotundatis, angulis posticis nullis, scute] lo crebre 
punetato; elytris geminato-striatis, striis et intervallis gross© 
punctatis ; pygidio densissime punctato-rugoso. 

Long. 27-29 mm. ; lat. max. 15-18 mm. 
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Cameroon^ : Kongola Kunde, Babua Bondaye (May). 
Four specimens formed part of a collection found in the 
province when it fell into the hands of the victors of the 
war of 1914-1918. 

The species is of narrower shape than most members 
of the genus and more strongly and roughly punctured, 
resulting in a Jess shining upper surface. It is like 
H . appius Burm. in some respects but much larger and 
without the small double tubercle behind the front margin 
of the pronotum found in the male of that species. The 
clyjxms is semi-hexagonal, with its front and sides straight, 
and the frontal carina is broadly interrupted by a median 
depression and gives rise to a tubercle on each side of it. 
The pronotum is strongly and closely punctured, with its 
front angles moderately sharp and the hind angles entirely 
rounded oft*. The elytra have three pairs of dorsal striae 
which, as well as the broad intervals, are coarsely punc¬ 
tured. The propygidiurn is broadly transversely striated, 
but not very finely or regularly, and the pygidium is very 
finely roughened. The front tibia is quadridentate and 
the tarsi are rather short. The front claws of the male 
are a little unequal but not toothed nor cleft and the 
Hsdeagus is narrow and tapering. 

Trissodon denticeps , sp. n. 

Toto rufus, eorporc subtus dense fulvo-pnbesoens; ovaiis, 
convexus, politus, capite toto rugoso, medio reote carinato, 
ante oculos dentato, elvpeo piano, antioe modiee attenuato, 
hidentato; pronoto disperse punctate, angulis anticis 
acutis ; elytris irregular iter, intus sparse, ext us crcbrius et 
fortius punctatis : 

pronoto pone marginem antieum medio tuberoulato et 
lfeviwsirae impresso. 

Long. 12 mm. ; lat. max. 7 mm. 

West Australia : Pingelly ( N . A. Murray , April). 

A single male specimen. 

The numerous species of this genus are most of them 
remarkable for the extreme smoothness of the upper part 
of the body, or at least of the pronotum. Few have this 
part distinctly punotured, although this is the case in 
T. atistralasise , temereginm , pecuarim and pnncticollis, of 
which the first two have a median tubercle upon the head 
a»nd the others a simple ridge only. The new species is 

19* 
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nearly related to T. puncticollia Macl. but considerably 
smaller. There is a prominent tooth in front of the eye 
on each side, the clypeus is not distinctly hollowed, the 
two marginal tubercles are less sharp and farther apart 
and the pronotum is less strongly punctured. Upon the 
elytra the punotures are fine and sparse dorsally, stronger 
and more numerous at the sides and base. The pygidium 
is smooth, except at the base and sides, where it is strongly 
punctured. The mandibles are tridentate and the front 
tibia is broad, with three stout equidistant teeth. 

Nephrodopus enigma Sharp. 

This appears to be very variable in colouring and 
N . thanma Prell is no doubt the pale phase regarded by 
Lea as the normal form. 

In his tabulation of the males of the genus Pseudoryctes , 
Lea (Trans. R. Soo. S. Austr., 1917, p. 566) appears to 
have incorrectly identified P. mullerianus White, which 
he characterises as reddish in colour, with a simple 
anterior thoracic process. The type in the British 
Museum is black, with the process bifid. It is a broader 
insect than that figured by Lea. The unfortunately- 
named P. bidentifrons Lea seems to closely resemble the 
true P. mullerianu8 except for the great breadth of the 
thorax of the latter and the two teeth which replace the 
thoracic horn in P. bidentifrons . 

Pseudoryctes divisus , sp. n. 

Late fulvus, elytris nigris, latus, convexus, pronoto lato, 
elytris rotundatis, punctatis: 

d, pronoto profunde excavato, longe flavo-oiliato, margin© 
antico medio acuminato, lateribus late elev&tis, truncatis. 
Long. 15 mm.; lat. max. 10 mm. 

Australia. 

A single male specimen without exact looality. 

This has the small size and peculiar coloration of 
P. nigripennis Lea, but it is of broader form, with stouter 
legs and more punctured elytra. The head is very 
smooth, the vertical clypeus small and almost semicircular, 
the pronotum and scutellum sparingly clothed with long 
hairs, the elytra very shining but distinctly and rather 
irregularly punctured. The pygidium is very smooth and 
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shining, with a basal fringe of long hairs. The legs are 
very stout, the hind tibia as broad at the extremity as it 
is long. The whole lower surface and the femora are 
closely clothed with pale tawny hairs. In the male, 
which, as is usually the case in this group, is the only 
sex known, the pronotum is about as wide as the elytra 
at the shoulders, nearly twice as wide as it is long and 
deeply hollowed, with the sides broadly elevated and 
obliquely truncated at the summit and the front margin 
conically raised in the middle, its apex very acute. 

1 believe Papuana armicollis *Fairm. to have been 
incorrectly included among the synonyms of P. wood - 
larkiana in the recent catalogue. It is a smaller species, 
with distinctly tridentate mandibles, inhabiting Ternate, 
and P. uninodis Prell seems to be a synonym of it. 

Papuana japenensis, sp. n. 

Nigra, nitida, clongata, rnodice convexa, tibiis anticis acute 
tridentatis, dent i bus 2 terminalibus comiatis, quarto 
obsoleto ; clypeo lato, leviter punctate, margine antico 
recto, utrinque minute dcntato ; pronoto polito, margine 
postico obsolete marginato, angulis posticis rotundatis; 
elytris geminatim scriato-punetatis, vix striatis, intervallis 
irregulariter punctatis, lateribus apicibusque subobsolete 
punctatis : 

cj, capite brevissime cornuto, pronoto antice triangulariter 
excavato, excavationo dense rugulosa, ejus margine postico 
tuberculato, pronoti angulis anticis rugulosis. 

Long. 30 mm.; lat. max. 15 mm. 

Japen I. : Mt. Eiori, 2000 ft. (Miss L. E . Cheesman , 
Sept.). 

A single male specimen. 

This is one of the largest species of the genus. It is a 
little longer and rather more narrow and depressed than 
P. woodlarkiana Montr. (semistriata Arrow), with finer 
and less deeply impressed punctures than are generally 
found in the genus. The mandibles are very sharply 
tridentate, the clypeus rather broad, finely and not 
closely punctured, with the front margin straight, feebly 
reflexed and minutely toothed at each end. The pronotum 
is very smooth, strongly rounded at the sides, the hind 
angles bluntly rounded and the base feebly trisinuate, 
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with an almost obsolete basal line, and scarcely impressed 
on each side. The elytra have each a juxta-sutural stria 
and three double rows of dorsal punctures, with irregularly 
punctured intervals, the sides and apices finely and feebly 
punctured. 

The male has a short frontal horn, directed backwards, 
and a sharply defined triangular cavity at the front of 
the pronotum entirely and finely rugose, the apex of the 
triangle formed by a very small forward-pointing tubercle. 
Tho front angles of the pronotum are also finely rugose. 
The pygidium is finely rugose at the sides, finely and 
closely punctured at the base and sparsely at the apex. 

Papvana tibialis , sp. n. 

Nigra, nitida, elongata, tibia antica haud lata, tridentata, 
dentibus 2 terminalibus connatis, clypeo parum lato, 
bident a to, paree et minute punctato, margine antico leviter 
exciso, dentibus parum remotis ; pronoto polito ; elytris 
vix striatis, fortiter seriato-punctatis, marginibus extends 
groase et crcbre punetatis : 

<?, capite medio transverse carinato, carina leviter acuminata, 
pygidio crebre transversim punctato-rugoso : 

?, pygidio antice dense, post ice parce punctato. 

Long. 17-20 mm. ; lat. max. 8-6-10 mm. 

Eastern New Guinea : Kokoda, 1200 ft. (Miss L. E. 
Cheesman , August). 

This resembles P. angusta Arrow, but is smaller and 
less elongate. The clypeus is similarly excised in front, 
the pronotum is very smooth, but the elytra are scarcely 
striate, the punctures are closer and at the sides and apex 
much stronger and closer. The terminal part of the front 
tibia is produced so that its two teeth are separated by a 
conspicuous interval from the third. The male has a 
short transverse carina behind the front margin of the 
pronotum and a smooth area in front of it, and its pygidium 
is closely covered with punctures and short transverse 
scratches. That of the female is finely and densely 
punctured in the anterior half and rather sparsely in the 
posterior half. 

Papuarux cheesmanm , sp. n. 

Nigra, nitida, ovata, tibiis antiois brevibus, latis, extus dente 
minuto quarto armatis; capite pronotoque politis, elytris 
fortiter punctato-sfcriatis, striis antice et postioe haud ad 
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margines attingentibus ; olypeo brevi, margine reflexo, fere 
rotundato, bidentato, dentibus remotis : 

<J, capita cornu brevi, reflexo, arraato ; pronoti medio leviter 
aouminato partequo antica excavato, excavationis parte 
antica plagaque laterali rugosis ; pygidio nitido, haud dense 
punctato : 

?, capite medio unituberculato, pronoto pone marginem 
anticum minute tuberculato, pygidio minute sat dense 
punctato. 

Long. 18-19 mm.; lat. max. 10 mm. 

New Hebrides : Tanna (Mias L. E . Chessman, Oot.); 
Big Bay, Santo I. (P. A. Buxton , Aug.). 

The resemblance to P. hnbneri Fairm. is very close, but 
the present species is distinguished by the rows of strong 
punctures at the sides of the elytra in both sexes, the 
relatively narrower elytra, with less rounded shoulders, 
the rougher surface of the anterior flattened or hollow 
area of the pronotum in the male and, in the female, by 
the rudimentary horn or single tubercle upon the head, 
replacing the two small tubercles found in the same 
situation in P. hnbneri. The front margin of the clypeus 
is not excised, as in the preceding species, but a little 
rounded, with the two teeth far apart. The mandibles 
are strongly tridentate externally. 

In describing Dichodontns obesus, Prell has compared 
the male with that of D . grandia . This was named by 
Ritsema from a female and its male has not been described. 
It seems doubtful whether Prell has identified it correctly. 
It is much the largest known member of the genus and 
specimens in the British Museum from Borneo and the 
Malay Peninsula probably belong to it, although Ritsema’s 
type came from Sumatra. The dorsal process in these 
males reaches a greater length than in any other known 
species. 

It is noteworthy that the two sexes of Dichodonhia are 
very different in all but one of the known speoies. Those 
of D . coronatus are both homed and almost alike. If 
D . pulchellus Prell is actually distinct from D . coronatus 
it will probably also be found to have a homed female. 

Dichodontns labnanus , sp. n. 

Niger, corpore subtus fusoo-rufo, breviter rufo-hirto ; ovatus, 
p&rum oonvoxus, capite rugoso, clypeo subquadrato; 
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pronoti Iateribus postice rotundatis, antioe rectis, conver- 
gentibus, angulis anticis produotis, posticis fere rectis; 
elytris laevissimis : 

<J, capite cornu brevi, gracili arraato; pronoti iateribus late 
rugosis, medio polito, antice excavato, postice leviter 
gibboso ; pygidio postice nitido, pare© punotato. 

Long. 32-35 mm.; lat. max. 18-20 mm. 

N. Borneo : Labuan I. 

The three male examples from which this is described 
bear a rather close resemblance to females of D. grandis 
Bits., and one of them has been labelled by a former 
owner as such. They bear a short horn upon the head, 
however, and not merely a slight tubercle, and the 
anterior half of the pronotum is more deeply hollowed 
and in part smooth and shining. The clypeus is narrow, 
the front margin feebly excised in the middle and the 
sides gently convergent. It is rather smooth and the 
rest of the head is rugose. The pronotum is coarsely 
rugose at the sides and in the posterior part of the cavity. 
The posterior half is smooth in the middle, forming a 
slight rounded elevation, as in females of D. grandis . 
The lateral margins are gently rounded behind, straight 
and convergent in front, with the front angles produced 
and the hind angles almost rectangular. The scutellum 
is smooth in the middle and at the margin. The elytra 
are entirely smooth, with a single juxta-sutural stria, and 
the pygidium is shining, but with fine scattered punctures. 
The horn upon the head is not longer, in the three known 
males, than the head itself, but is slender, pointed and 
gently curved. 

Dichodontus angustus, sp. n. 

Niger, nitidus, corpore subtus fusoo-rufo, breviter rufo-hirto ; 
angustus, parum oonvexus, capite rugoso, clypeo angusto, 
antice leviter angulatim excise ; pronoti Iateribus leviter 
rotundatis, angulis anticis acutis, posticis obtusis, dorso 
antioe cum Iateribus grosse rugosis, b&si utrinque depresso 
et rugoso ; elytris l&vissimis : 

<J, capite cornu brevi gracili armato, pronoto antioe medio 
excavato, polito, excavationis margine postico quadriden- 
tato, pygidio ccmvexo, dense pxmetato. 

Long. 34-39 mm.; lat. max. 18-20 mm. 

Sumatra : Medan; Korinchi Peak, 7300 ft* (H. C. 
Robinson and C. Boden Kloss)> 
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The single male specimen, from Medan, is rather small 
and probably does not show the fullest development in 
that sex. The distinctive male features are still less 
developed than in D . labuanus. The head-horn is short 
but slender, the pronotum of similar shape to that of the 
female, evenly rounded at the sides, with slightly produced 
front angles, distinct but rather obtuse hind angles. It 
is feebly convex dorsally, with a small but rather deep 
anterior excavation, which is smooth and shining, its 
hinder margin not produced but showing four very small 
equidistant teeth. The sides are broadly and very coarsely 
rugose and there is also a fairly large rugose depression 
on each side of the base. The souteilum is roughly 
punctured and the elytra are very smooth, with a juxta- 
sutural stria and some almost obliterated punctures 
traceable near the outer margins. The pygidium of the 
male is very convex and finely and closely rugose. 

The female has a small sharp tubercle in place of the 
head-horn and the whole anterior half of the pronotum 
is rugose, with only a slight trace of the anterior cavity. 
The two rugose basal impressions are rather smaller than 
in the male. The pygidium has a strong transverse 
groove and is very smooth and shining, except at the 
sides and base. 

The British Museum collection contains the specimens 
from Reiche’s collection referred to in his notes on the 
genus Megaceras in the Ann. Soc. Ent. Prance, 1859 
(p. 16). Megaceras remus Reiche, recognisable by the 
absence of a sutural stria upon the elytra, is attributed 
to Cayenne by Reiche. The female has been named 
Megaceras Isevipenne by Prell and recorded as from Peru. 
It will probably never be possible to establish the identity 
of M. philoctetes Oliv. unless the type-specimen can be 
traced. The species supposed by Burmeister to be this 
and re-named M. ixion by Reiche appears to be confined 
to South Brazil. Burmeister mentions a slight tooth 
near the end of the head-horn, but Reiche says there is 
no tooth, which is true of his specimen. The tooth is 
often found in Megaceras but inconstant and always 
feeble. M. teucer Burm., considered by Reiche to be 
the true philoctetes Oliv., has been taken at Para and 
Bahia. 1 If. septentrionis Bates, in Central America, has 
usually rather more reddish elytra than most of its 
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congeners and is also reoognisable by its almost completely 
hairy pygidium. 

Pachyoryctes elongatus, sp. n. 

Niger, parum nitidus, fere nudus, corpore subtus rufescente ; 
elongatus, fere cylindrieus, pedibus parum longis, clypeo 
anticc attenuate, Obtuse bidentato, pronoti lateribus antice 
oonvergentibus, postice parallelis; scutello ruguloso; 
elytris parce ot minutissime punctatis, stria juxta-scutellari 
impressis: 

capita cornu Iongo armato, pronoto medio excavate. 

Long. 41-46 mm.; lat. max. 21-23 mm. 

Upper Burma : Nam Tamai Valley ( R. Kaulback, 
Aug.); Sumprabum, Putao District (Mrs, B. Fischer). 

This is a little smaller on the average than the type- 
species P. solidus, and of distinctly narrower form. The 
colour is more nearly black, the upper surface, as in 
P. solidus, not very glossy, except in the thoracic cavity 
of the male. This cavity is more sharply defined and 
narrower, the sides of the pronotum are rather straight 
and parallel in the posterior half and the hind angles are 
rather less broadly rounded. The front femur has in 
both sexes a rather broad and blunt tooth in the middle 
of the front edge. This is more strongly marked than in 
P. solidus. 

The female has a very short rudimentary horn between 
the eyes, in front of which the head is closely rugose. The 
anterior part of the pronotum also is closely rugose and 
the posterior part is punctured. 

P. elongatus is the second species of the genus, which 
at present has been found only in Burma. 

Sternberg, in 1904, enumerated and tabulated six 
species of the genus ASgopsis, all of them found in the 
State of Colombia, with the exoeption of one in Trinidad 
(A. trinidadensis). Whether it will be possible to main¬ 
tain all of these when sufficient examples are available 
for comparison seems rather doubtful. A. atra Sterab. 
and A. nigricollis Stemb. appear to me to be probably 
colour-varieties of the variable A. curvicomis Westw. 
The form here described from Central Peru differs rather 
conspicuously from those found farther north. 
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JSgopsis peruvianus , sp. n. 

Niger, modice nitidus, oorpore subtus pioeo, leviter aenescenti, 
rufo-villoso ; capito bene punctato, clypeo sat angusto, 
rotundato ; pronoto medio parce et subtiliter, lateraliter sat 
for titer, punctato, angulis anticis lateribusquo anguste 
rugulosis, angulis anticia obtusis; elytris ubique haud 
regulariter punctatis ; pygidio orebre rugoso. 

Long. 23 mm. ; lat. max. i4-5 mm. 

Peru : La Merced, Chanchamayo (C. O. Schunke). 

I have seen only a single male specimen, received from 
M. Oberthur. Like all the known males of the genus, it 
bears a pair of upward-curving horns upon the head and 
a horizontal dorsal horn upon the thorax, but the latter 
(although probably not fully developed in the type* 
specimen, in which it is sharp-pointed instead of blunt at 
the end) has not the usual downward curvature but 
points straight forward. The head is not, as usual, very 
smooth and shining between the horns but closely 
punctured, and the clypeus is comparatively long and 
narrow. The pronotum is not entirely rugose in its 
anterior part, but only in the angles and a narrow lateral 
border. The outer margins are not angulate but rounded 
behind, the front angles are not produced and the hind 
angles are very blunt. The elytra are very short and 
broad and rather strongly and olosely punctured. The 
pygidium has not the usual very glossy surface but is 
entirely rugose, finely at the anterior and posterior 
margins and coarsely elsewhere. 

The types of all the species named and described above 
are to be found in the British Museum collection. 


XXHI .—New Species of ChrysomelfcUe (Coleoptera) from 
Malaya and Jam. By G. E. Bryant, F.R.E.S., 
Entomological Assistant, Imperial Institute of Ento¬ 
mology. 

Cryptocspbaunm. 

Melixanthus milleri t sp. n. 

Flavous, the six terminal segments of the antenna* 
fuscous, the tarsi with the claws black. 

Length 3 mm. 
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Male and female :—Head flavous, flat, the vertex some¬ 
what atrongly but not closely punctured, the basal portion 
almost im punctate and nitid, the labrum and mandibles 
tinged with fuscous. Antennae extending to the base of 
the prothorax, the five basal segments flavous, the six 
terminal fuscous, the first segment long, the second and 
third shorter, the fourth and fifth more slender and longer, 
the six terminal strongly widened and almost equal to 
each other. Prothorax flavous, widest at the base, the 
sides feebly rounded and contracted in front, very finely 
punctured. Scutellum fulvous, the central portion paler, 
triangular, nitid. Elytra flavous, with the basal margin 
narrowly pale yellow, widest at the shoulders, thence 
slightly tapering to the apex, very finely punctate-striate. 
Legs fulvous, with the claws black. Underside flavous, 
rugosely punctured, the ventral segments of the abdomen 
strongly punctured, the first segment almost as long as 
the three following together, the fifth much longer than 
the fourth, and in the female strongly notched. 

Malaya : Kuang, 19. xi. 1929 (N . C. E. Miller), 1 
specimen ; Kuala Lumpur, 5. x. 1932, G. 1257 (Entomo¬ 
logical Division, Agricultural Department); 1 specimen. 
Reported feeding on Melaetoma sp. 

Type in the British Museum. 

Allied to M. hians Suff., but larger and without the 
pale thoracic markings. 

Ecmolpisjb. 

Piomera malayana, sp. n. (Fig. 1.) 

Elongate, subcylindrical, fulvous, covered with pale 
fulvous adpressed scales, prothorax rugose-punctate, 
elytra deeply and somewhat irregularly punctate-striate, 
the paler adpressed scales forming an irregular pattern. 

Length 5 mm. 

Head short, triangular, fulvous, rugosely punctured, 
the vertex with short adpressed scales, eyes prominent, 
the antennse flavous, extending just beyond the middle 
of the elytra, the two basal segments the shortest and 
more dilated, segments three to six long and slender, each 
as long as the two basal together, the five terminal segments 
each about as long as the sixth, but slightly thickened. 
Prothorax fulvous, longer than broad, cylindrical, Ear- 
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rowed at the base and apex, rugosely punctured, clothed 
with pale adpressed scales. SouteUum subquadrate. 
Elytra much broader than the base of the prothorax, sides 
parallel, rounded at the apex, surface deeply punctured in 
irregularly strisB, clothed with dark and pale adpressed 
scales, forming a distinct pattern, an irregular dark 
transverse band across the middle, the suture with the 
apical half broadly margined with pale soales. Legs with 
the anterior femora greatly swollen and with a strong 


Fig 1 



Piomera malayana, up. n. 

tooth on the upper margin, clothed with small adpressed 
soales, the tibiae strongly incurved, the inner margins 
serrate, and a large double tooth before the apex, the 
middlA tibiae slightly inourved, with a tooth at the apex, 
the kind femora with a small tooth on the underside ; the 
ventral segments of the abdomen with small adpressed 
soales and pubesoenoe. 

Malay Pestinsttla : Kuala Lumpur, 3. vii. 1932 (O. H. 
Corbett), 1 speoimen; Singapore (H. N. Ridley), 1 specimen. 
Types in the British Museum. 
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Allied to P. brachialia Baly, from Borneo, but differs 
in its larger size, the prothorax longer and narrower, the 
anterior legs more strongly curved and double-toothed. 

Nodina malayana, sp. n. 

Bounded, convex, aeneous, underside black, legs, 
antennae and palpi fulvous. 

Length 2 mm. 

Head aeneous, rugosely punctured, the anterior margin 
of the dypeus emarginate, palpi fulvous. Antennae short, 
fulvous,-extending to the base of the prothorax, the five 
terminal segments slightly thickened. Prothorax aeneous, 
transverse, widest at its base, the sides rounded and 
contracted in front, strongly but not very closely punc¬ 
tured. the punctures closer at the sides. Scutellum 
subrotundate, impunctate. Elytra aeneous, strongly 
punctate-striate, the punctures not very close together 
but stronger than on the prothorax. Legs robust, fulvous, 
the apical half of the tibiae .clothed with fine golden 
pubescence. Underside black, the ventral segments of 
the abdomen all about equal ; clothed with very short 
fine pubescence, the male smaller and colour more greenish 
aeneous. 

Malaya : Sardang, 20. ii. 1932 ; Kuala Lumpur, 30. viii. 
1932. Forwarded by G. H. Corbett, and reported as 
feeding upon Garcinia mangoetana L., Shodomyrtvs 
tomento8U8 Wght., and Cinnamomum zeylanioum Nees. 

Type in the British Museum. 

Allied to N. pusilla Mots., from India, but the prothorax 
not so transverse, aqd the punctures of the elytral striae 
not so close. 

Halticixjb. 

Podagric w hibiaci, sp. n. 

Ovately rounded, fulvous, the elytra metallic blue and 
the six terminal segments of the antennae black, elytra 
with somewhat irregular double rows of punctures. 

Length 4 mm. 

Head fulvous, impunctate, a triangular impression 
between the eyes, palpi with the terminal segment acutely 
pointed. Antennae extending almost to the middle of the 
elytra ; the five basal segments fulvous, the six terminal 
black, the basal segment the largest and more dilated than 
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the second, the third more slender and slightly longer than 
the second, the remainder all about equal to the third, the 
four terminal slightly thiokened and more pubescent. 
Prothorax fulvous, transverse, very finely punctured, the 
sides slightly rounded, the basal angles acute, the anterior 
angles obliquely truncate, the anterior margin with two 
perpendicular grooves placed behind the eyes. Scuteflum 
fulvous, impunctate, subtriangular. Elytra metallic blue, 
wider than the base of the prothorax, rounded at the 
shoulders and tapering to the apex, punctate-striate, with 
irregular double rows of punctures, their epipleurae very 
broad. Legs fulvous, clothed with short fine golden 
pubescence. Underside fulvous, the ventral segments of 
the abdomen slightly darker and clothed with fine golden 
pubescence, the first segment the longest. 

Malaya : Kuala Lumpur, Entomological Division, 
Agricultural Department, 16. xii 1937; 3 specimens. 

Feeding on Hibiscus rosa-sin crisis L. 

Type in the British Museum. 

Allied to P . chrysomehidts Jac., from Borneo, but 
differs chiefly in the puncturation of the elytra, the 
punctures of the striae not nearly so close and regular. 

Demarch us jamnus , sp. n. 

Elongate, parallel-sided, colour dirty ivory, the base of 
the head black, elytra dirty ivory with a transverse basal 
band obscurely brown and another behind the middle, the 
margins and suture narrowly brown 

Length 4 mm. 

Head : the vertex depressed, the basal half blaok, very 
rugosely punctured, the front a dirty white with the 
labrum darker. Antennae extending slightly beyond the 
middle of the elytra, of a dirty ivory colour, the first and 
third segments twice as long as the second, the fourth and 
remaining terminal segments each a little shorter than the 
third, more pubescent than the two basal segments. 
Prothorax transverse, twice as broad as long, of a dirty 
ivory colour, glabrous, feebly punctured, the sides 
narrowed near the anterior angles, the posterior angles 
oblique, a short median transverse depression near the 
basal margin, and a slight depression near the anterior 
margin, also depressed at the sides. Scutellum dirty 
ivory, clothed with short silvery pubescence, triangular. 
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Elytra parallel-sided, rounded at the apex, slightly 
broader at the base than the prothorax, clothed with very 
short silvery pubescence, finely rugose-punctate, a trans¬ 
verse brownish band at the base and another just behind 
the middle, the margins and suture narrowly brown. 
Legs a dirty ivory colour, the femora slightly darker, the 
hind femora incrassate. Underside obscure ivory with 
the metasternum darker, the ventral segments of the 
abdomen with short fine pubescence. 

Java : Buitenzorg, 10. vii. 1929 (Dr. 8. Leefmana), on 
Loranthus (2 specimens). 

Type in the British Museum. 

Allied to D. pubipennis Jac., from Ceylon, but differs 
in being more parallel-sided, also colour and pattern 
different. 


XXIV.— New Species of Chrysomelid® (Coleoptera) from 

Africa * By G. E. Bryant, F.R.E.S., Entomological 

Assistant, Imperial Institute of Entomology. 

Cryptocbprazinjb. 

Cryptocephalus ugandse , sp. n. 

Head fulvous, prothorax black with fulvous margins, 
elytra metallic blue with apical fulvous spot. Legs and 
basal segments of the antennae fulvous. Underside with 
the prosternum and margins of the abdomen fulvous, 
remainder black. 

Length 3-3*5 mm. 

Head fulvous, strongly punctured, eyes broadly emar- 
ginate. Antennae extending to the middle of the elytra 
in the male, the female shorter, the six basal segments 
fulvous, the five apical black, the first segment about 
equal to the second and third together. Prothorax black, 
nitid, with the sides broadly fulvous, very finely punctured, 
widest at the base, gradually contracted to the anterior 
margin. Soutellum black, nitid, impunotate, triangular. 
Elytra metallic blue, with an apioal fulvous spot on each, 
strongly punctate-striate, widest at the base, slightly 
tapering to the apex and thenoe rounded. Legs fulvous, 

* All the types presented to the British Museum. 
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the female with the basal two-thirds of the posterior 
femora black. Underside with the prosternum fulvous, 
meso- and metastemum black, closely punotured and 
clothed with very short golden pubescence; the ventral 
segments of the abdomen black, narrowly margined with 
fulvous, clothed with very short pubescence, the third 
and fourth ventral segments short and about equal. 
Female with the apical segment strongly notched. 

Uganda : Kampala, 22. viii. 1918, 15. ix. 1918 (C. C. 
Qomley). 2 specimens ; 7. vi. 1927 (H. Hargreaves ), 1 

specimen ; 20. xi. 1920 ( G . L. R. Hancock ), 1 specimen. 

Somewhat allied to C. callias Suff., ab. she.ppardi Jac., 
as far as colour goes, but differs in being more elongate, 
the apical spot smaller, and the median portion of the 
prothorax black. 

(\ ryptocephalus elgonensi# , sp. n. 

Dark blue or greenish, the male with the tibiae and tarsi 
tinged with fulvous, the female entirely black, the pro- 
thorax with or without fulvous margins, very finely 
punctured. Elytra closely punctate-striate. Underside 
greenish black, clothed with fine silvery pubescence. 

Length 3-4 mm. 

Head greenish or black, rugosely punctured, the labrum 
black, nitid, the eyos strongly emarginate. Antennae 
black, the male extending beyond the middle of the 
elytra, female shorter, the segments two to five tinged 
with fulvous, the second short and rounded, the six 
terminal segments slightly thickened. Prothorax strongly 
convex, metallic blue or greenish, with the sides fulvous 
and the anterior margin narrowly fulvous, very finely 
punctured ; the basal margin finely serrate. Scutellum 
blue-black, nitid, impunctate. Elytra metallic blue or 
greenish, widest at the shoulders, slightly tapering to the 
apex, closely but not strongly punctate-striate. Legs: 
in the male the tibiae and tarsi tinged with fulvous, the 
female entirely black. Underside greenish black, rugosely 
punctured, clothed with fine silvery pubescence, the 
female with the apical ventral segment strongly 
notched. 

Kenya : Mount Elgon, 5000-5800 ft., vi. 1911 (S. A f 
Neave ), 6 specimens; Kakumga Forest, 4800-5300 ft., 
Ann. do Mag. N. Hist. Ser. 11. Vol viii. 20 
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v. 1011 (8. A. Neave ), 6 specimens ; Upper Nzoia River, 
5100-5400 ft., vi. 1911 (S. A. Neave), 2 specimens ; 
Londiani, iii. 1936 (H. J. A. Turner), 1 specimen. 

Uoaxda : Ankole, Toro Border, 4500 ft., x. 1011 ( 8. A. 
Neave), 2 specimens; Lake Matando, 1912 (Dr. C. H. 
Marshall ); Entebbe, x. 1929 (Sir O. A. K. Marshall) ; 
Fort Portal, x. 1926 (H. Hargreaves). 

Allied to C. smaragdulus ¥., but differs chiefly in the 
sculpturing of the prothorax, which is not strongly 
rugose-punctate. 

The female varies slightly in having the prothorax 
entirely greenish, or the anterior margin may have a 
slight trace of a fulvous margin. 

Evmolpinm. 

Liniscus dombeyse, sp. n. 

Head fulvous, with a blue-black patch behind the eyes, 
prothorax, legs and antenna? fulvous, elytra blue-black, 
nitid, punctate-striate, mesosternum and abdomen black. 

Length 2-5-3 mm. 

Of elongate and parallel shape, the head with a few 
fine punctures on the vertex and a short longitudinal 
impression between the eyes, fulvous, with a blue-black 
triangular patch at the base behind each eye, the eyes 
large and slightly notched. Antennae long and slender, 
extending to the middle of the elytra, fulvous, the two 
basal segments thickened, the second shorter than the 
first and third, the third and fourth long and slender, the 
fifth and sixth about equal and each slightly shorter than 
the fourth, the seventh to the eleventh slightly thickened, 
tinged with fuscous, and pubescent. Prothorax fulvous, 
slightly transverse, convex, the sides slightly rounded, 
sparingly and finely punctured. Soutellum blue-black, 
nitid, impunctate. Elytra wider at the base than the 
prothorax, parallel-sided, rounded at the apex; blue- 
black, nitid, strongly punctate-striate, the punctures 
round and close. Legs fulvous, the four posterior tibiae 
emarginate at the apex, the femora unarmed. Underside: 
the prostemum fulvous, the mesosternum and abdomen 
black. 
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Pretoria : Hartebestpoort, 27. xi. 1931 (J. S. Taylor ), 
4 specimens. Reported feeding on Dombeya rotundijlora. 

Allied to L> mashonanits Jac., but mueh smaller and 
differing in colour. 


Halticinje . 

Podagrica macvliceps , sp. n. 

Oblong-ovate, head fulvous with a black spot on the 
vertex, prothorax, legs and basal segments of the antennae 
fulvous, elytra blue-black, meso- and metasternum and 
abdomen black. 

Length 4 mm. 

Head very finely and sparingly punctured, fulvous, 
with a black median spot on the vertex, extending to the 
base, two deep grooves at the base of the antennae, the 
latter not quite extending to the middle of the elytra, the 
five basal segments fulvous, the six apical segments 
black, the two basal more thickened than the third to the 
fifth, which are slender and about equal, the six terminal 
slightly thickened and about equal, the apical segment 
acuminate. Protliorax fulvous, transverse, very finely 
punctured, the sides feebly rounded, the posterior angles 
acute, the anterior angles obliquely truncate, the anterior 
margin with a short longitudinal groove at each side 
behind the eyes. Scutellum black, nitid, impunctate. 
Elytra oblong, rounded at the apex, blue-black, nitid, 
very finely punctate-striate, in double rows, with very 
fine punctures in the intervals. Legs fulvous, the hind 
femora strongly incrassate. Underside with the pro¬ 
sternum fulvous, meso- and metasternum black, impunc¬ 
tate, nitid, the ventral segments of the abdomen black, 
finely punctured, the first ventral segment equal to the 
second and third together. 

Kenya Colony : Makuyu, i. & ii. 1937 (G\ D. Knight ), 
8 specimens; Kabete, iv. 1922 (H. E . Box), 1 specimen. 

Allied to P. dalmani Jac., but differs in the elytra 
being more parallel-sided, and the blaok spot on the head. 

Superficially very like Argopus maculiceps Boh,, but 
distinguished by the two grooves on the prothorax. 


20* 
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XXV.—On some Specimens of Equisetites columnaris 

Brongn. By Tom M. Harris, University of Beading. 

Equisetites columnaris is fairly common in the York¬ 
shire Jurassic flora and has been known over a century, 
but very little has been learnt about it since 1900 when 
Seward, in describing numerous specimens, confessed his 
inability to define the species. In this paper the finer 
details of some specimens are described with a view to 
providing facts likely to be of diagnostic value; and 
certain specimens figured by earlier authors are reinter¬ 
preted in the light of more recent additions to our knowledge 
of the genus Equisetites. The present specimens form 
part, of the Wonnacott collection in the Department of 
Geology of the British Museum, and wore collected in 1936 
and 1938 iu C’ayton and Gristhorpe Bays, Yorkshire. 
Their age is Middle Estuarine (Upper Bajocian). though 
most of the previously-described specimens of E. columnaris 
are of Lower Estuarine (Lower Bajocian) age. 

Macroscopic, characters .—The largest specimen (fig. 1 D) 
is preserved in a sandy shale different from the usual 
Gristhorpe plant bed matrix. It provides important 
information about the leaf-sheath, which is of considerable 
length, though neither its upper edge nor the exact level 
of its attachment at the node are recognisable with 
certainty. The surface in the leaf-sheath region consists 
of alternate raised, flattish leaf-segments and sunken 
commissures which gradually grow broader above until 
they exceed the leaf-segments in width. This specimen 
shows its epidermal sculpture fairly well and yielded the 
cuticles described below. The form of the raised leaf- 
sheath segments and depressed commissures in specimens 
like this is represented diagrammatically in fig. 1 G, H. 

The other specimens represent smaller stems, in every 
case broken off at the level of the node, but part of the 
internode below is present in some, and in others part of 
the leaf-sheath above. The node is distinctly swollen; 
in the small stem shown in fig. 1 B it may be nearly twice 
as wide as the intemode. These specimens provide 
information about the leaf-sheath; no abrupt change 
occurs at the level of the node, but the commissural 
furrows of the leaf-sheath are continued for 4-8 mm. 
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Fig. 1. 



A, oval nodal diaphragm, V 26786, x 1. B, ill-preserved nodal 
diaphragm and portion of intemode below, V 26787 (part and 
counterpart), x 1. C, segment of leaf-sheath (above ncnie) from 
specimen shown in F, X 10. D, large stem with two leaf-sheaths, 
the lower showing a possible branch-soar, the upper an obscure 
ridge which may represent the nodal diaphragm, V 26785, x 1. 
E, a nodal diaphragm lying in the horizontal plane partly covered 
by internodal tissue, V 24734, X 1. F, small nodal diaphragm and 
part of a leaf-sheath, V 26788, x 2. G. H, diagrammatic sections 
through the leaf-sheath showing the depressed commissures, O 
above, H below, the node, x about 20. 
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before dying away below the node, where both the 
external and internal surfaces of the compression are free 
from ridges or other features related to the leaf-sheath 

X ents. The absence of external ridges (due to 
mohyma ribs) is of some diagnostic value as certain 
fossils (E. mnenaleri) show them ; the absence of internal 
ridges is fairly general in Equisetitea, and has been inter¬ 
preted as evidence that the water-conducting tissue 
oonsists of a compressible carinal canal with little lignified 
xylem instead of a substantial xylem-strand as in a 
Calamite (Harris, 1937, p. 7). 

There are numerous specimens of nodal diaphragms 
lying in the bedding plane. The substance of the 
diaphragm is rather thick and fragile and its surface, 
which is granular, is often divided into an inner and outer 
zone by a ring of indistinct tubercles, which appear to be 
twice as numerous os the leaf-sheath segments and may 
represent nodal metaxylem masses (Harris, 1937, p. 7). 
In such specimens the lower part of the leaf-sheath also 
lies in the bedding plane and the segments radiate 
separately, the flanges having split apart, as in text-fig. 4 B 
of Seward, 1900, or remain attached in groups of about 
three as in text-fig. IF. In all the specimens examined 
the leaf-sheath is broken and the free teeth are absent. 

Some of these diaphragms, such as that shown in fig. 1 A, 
are distinctly oval. There is no reason to doubt that the 
oval shape is an original feature, although it is very 
unusual in this genus, but it cannot be used as a diagnostic 
character because other specimens are almost perfectly 
circular. Presumably the whole stem providing the oval 
diaphragms was flattened. It is noteworthy that this 
collection contains none of the wheel-like diaphragms as 
figured by Seward (1900, text-figs. 3, 4 C, pi. xix. figs. 4,5). 
These diaphragms seem to occur in small stems of the 
type which has been called E. laterale Phillips, which may 
very possibly be a distinct species. 

While no full review of previously-figured specimens is 
attempted, it may be stated that those described here 
agree well with the original ones figured by Brongniart 
(1828, pi. xiii.), as well as with some of those figured by 
later authors. Among the latter, however, some of those 
specimens which had lost their leaf-teeth have been 
figured in an inverted position (compare Seward’s fig. 1, 
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pi. xix. (1900), which is correct with fig. 3, which is 
inverted); this has led to the commissures being mistaken 
for leaf-teeth, which were accordingly described as linear. 
No doubt Brongniart's original description of them as 
short and acuminate is correct. 

In Halle's figures (1913) of stems preserved in the 
position of growth the leaf-sheath seems to be broken off 
near the node. In other species of fairly similar organisa¬ 
tion, such, for example, as E. smnicus , E . praslongus (see 
Halle, 1908) and E . grosphodon (see Harris, 1931), the 
commissures are extended as strongly-marked furrows 
for a few millimetres below the nodes. 

Microscopic features. —The compressions shown in fig. 1 
show the imprint of the surface cells—both those of the 
epidermis and of the surface bordering the central cavity. 
The epidermal cells are represented in fig. 2 F ; they are 
rectangular, form longitudinal rows, and have a more-or- 
less bulging surface. Over most of the intemode there 
are oval pits which almost certainly represent stomates. 
These stomates are evenly and fairly thinly scattered ; 
they do not form longitudinal bands, nor are they limited 
from any regions except near the node, where they become 
fewer, avoiding the margins of the decurrent leaf-segments 
and cease to occur at all a few mm. below the node. 
None have been seen on the leaf-sheath above the node. 
The specimen shown in fig. ID yielded some useful 
preparations of the cuticle (fig. 2 C). The cell-outlines 
are scarcely marked, but there are groups of small puckers 
which seem to represent the bulge of the cell-surface. A 
few oval stomates were seen : neither the stomates nor 
other cells are pitted. The decurrent extensions of the 
commissures yielded a cuticle which is similar, except 
that the longitudinal cell-walls which here appear to be 
slightly sinuous are better marked. 

The inner surface of the compression is covered with 
rather large cells with a bulging surface: the hollow 
imprints of these cells are seen in fig. 2 E. No suggestion 
was seen of any vascular strands. 

Although the epidermal and cuticular features are 
known in rather few species of Equisetites, they are 
probably of great diagnostic value. The epidermis of 
Equisetum is remarkably rich in character, showing a 
rather constant grouping of the stomates; specialised 
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bulging and silicified cells, and pitting or other surface 
ornamentation, while the boundary wall of the subsidiary 
and guard-cells is reinforced by lignified bars. Unfortun¬ 
ately, the cuticle only shows part of the epidermal features, 
and often has the fault that it is thin and scarcely shows 
the cell-outlines, but even so it gives sufficient information 
to distinguish many of the spceies at once. 

The epidermis and cuticle described here is different 
from that of some other species : in the Rheetie E. laevia 
(see Harris, 1931, p. 14) the epidermal cells do not bulge 
so strongly, the cuticle is thickly covered with round 
plates, and the stomates are differently shaped ; in the 
Liasso-Rhaetic E. muenateri (Harris, 1931, p. 7) the 
stomates are confined to certain longitudinal strips, cell 
outlines are better marked, and the surface of the stomates 
is pitted ; in the Lower Cretaceous E . lyelli (of which I 
have seen undescribed specimens collected by Mr. P. Allen 
of Reading University), the surface of the epidermal cells 
is characteristically divided into crinkles rather than a 
single bulge. There are, however, two Liasso-Rheetic 
species, E. aarrani Zeiller (see Harris, 1931, p. 16, where 
it is described as E. doratodon) and E. groaphodon (see 
Harris, 1931, p. 18), in which the epidermis is similar as 
far as it is known. Among species where the epidermis 
is less fully known may be mentioned the Liasso-Rhsetic 
E . pradongua and E. acanicua (see Halle, 1908), where the 
leaf-sheath or its decurrent extension is more abundantly 
provided with stomates than in these specimens of 
E. columnaria. 

There seems little likelihood that the cells bordering the 
pith-cavity provide characters of diagnostic value. 

Sporangiophore .—The cone of E. cdumnaria is unknown, 
but the Wonnacott collection includes two small specimens 
which appear to be Equiaetitea sporangiophores ; the 
external surface of the best is shown in fig. 2 A. It is a 
disc rather indistinotly divided into about six marginal 
facets and a central concave area. The surface shows 
rows of bulging epidermal cells, but stomates were not 
recognised. The other specimen, which was very similar, 
was made into a balsam transfer; its substance proved 
to be very thin, especially near the margins, and its inner 
surface is smooth. No stalk or sporangia are present, but 
the margins are bent inwards. The specimen oonsists of 
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little more than the outer epidermis and shows both cell 
outlines and stomates clearly by transmitted light except 
in the middle, where it is thicker and opaque. 


Fig. 2. 



A, head of sporangiophore, outer aurf&oe, V 24701, X 10. B, marginal 
region of head of sporangiophore, transfer by transmitted light 
showing stomates, V 24708, x 40. C, cuticle from V 26785 
showing a Btomate, X 80. D, marginal and central portion of the 
sporangiophore head, V 24701, X 40. E, imprint in matrix of 
inner surface of intemodal substance from V 26780, x 40. F, 
outer surface of substance (epidermis) of V 26780, x 40. 


These sporangiophore heads were identified genetically 
from their olose resemblance to the heads of such fossil 
species as E. muenateri (see Harris, 1931, Halle, 1908, 
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where it is described as E. auecicua) and of recent species 
of Equiaetum. In E. arvenae, for example, the outer 
epidermis of the sporangiophore head is readily separable 
after rotting from the stalk and underlying tissue as in 
these specimens. It is identified specifically because this 
seems to be the only speoies of the genus present in this 
locality and because of the agreement in structure between 
the epidermis of the sporangiophore and the internode. 
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XXVI.— Oenua Chloebora Sauaaure, 1884 ( Orthoptera, 

Aorididee). By B. P. Uvarov, D.So., British Museum 

(Natural History). 

Chloebora Saussure. 

1884. Chloebora, Sauaaure, Prodr. tEdipod-pp. 54, 132. 

1888. Chloebora , Saussure, Addit. Prodr. CEoipod. pp, 18, 33. 

Saussure established this genus in 1884 for two Indian 
species, Ch. groeaa Sauss. and Ch. bramina Sauss., which 
now proved to represent two sexes of the same speoies 
(see below). The genus, is, therefore, monotypic, with 
Ch. groaaa as its type. Later (1888) Saussure referred to 
Chloebora, also CEdipoda craaaa Walker, 1870, which is 
eorreot, as well as Ch. grandidieri Sauss. from Madagascar. 
The latter is Btrikingly distinot from CMcebora and requires 
a new genus *. 

* Pyenocrania, gen. nov. More closely related to (EdaUue than to 
Chloebora. Head very large; frontal ridge widened above ooellus, 
weakly convex, obliterated near elypeus; vertex convex, m edia lly 
carinate. Pronotum with the median Carina well raised in prosona, 
deeply incised by the typical sulcus, low but acute in metasona; 
surface tuberoulate; lateral oarinas p r es e n t , if irregular, near the front 
margin of prozona; hind angle acute, with concave margins. Elytra 
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As indicated by Saussure, Chlcebora occupies a position 
intermediate between Srintharista and Pycnodictya and is 
not sharply separated from either. Their main differences 
are those of the degree of specialisation, Srintharista having 
a normal venation of elytra, while in Pycnodictya there is 
a very dense network of veinlets in the proximal portion 
of the post-discoidal part of elytron, and Chlcebora shows 
the same character weakly expressed. In addition, 
Pycnodictya has a large head and the frontal ridge expanded 
between antennae, while Chlcebora and Srintharista have 
no such expansion. Thus, Chlcebora can be distinguished 
from Srintharista only by its more stout habitus and the 
somewhat irregular and dense reticulation of the distal 
portion of the elytra. The difference is, therefore, 
quantitative rather than absolute, and the difficulty is 
further increased by the strong dimorphism in the habitus 
of some Chlcebora species, the female of Ch. grossa, for 
example, being a stout insect, very distinct from Scin - 
tharista, while the male is slender and can be assigned to 
its proper genus only because of the somewhat specialised 
venation of the elytra. 

Taking the elytral venation as the main generic char¬ 
acter, we have to include in Chlcebora the following five 
species :— 

1. Chlcebora crassa (Walker, 1870). 

1870. (Edipoda crassa Walker. Cat. Derm. Salt. Brit. Mils. iv. p. 741. 

1888. Chlcebora crassa Saussure, Addit. Prodr. (Edipod, p. 33. 

Baluchistan : Bar Khan, 12. x. 1932, 1 

Bombay : Nasik, 1900 ft., ix. 1914, 1 1 ? (N. B . 

Kinnear) ; Poona, 3 ; neighbourhood of Dhupdal and 

Gokat, Belgaum district, xi. 28, 1 , 2 

Madras : Pattikonda, Kurnool district, 29-30. ix. 1912, 

1 ?. 

The main distribution area of this species appears to 
extend along the Western Ghats, with outlying occurrences 
in Baluchistan and northern Madras. 

The sexes are very similar in the habitus and coloration, 
differing, of course, in size. 


narrow ; venation similar to that in CBdaleus, Hind femur with the 
upper earina and the upper edge of the extemomedian area denticulate; 
hind tibia with 9 external spines; tarsal arolia equal to half the length 
of claw. Genotype i Chlaebora grandidderi Saussure, 1888. 
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2. Chlcebora gro&aa Saussure, 1884. 

1884. Chlcebora grossa Saussure, Prodr. (Edipod. p. 132, Q. 

1884. Chlcebora bramtna Saus«ure, l. c. p, 132, (ayn. not;.). 

1888. Chlcebora yrossa Saussure, Addit. Prodr. CEdipod. p. 83. 

1832. Scintharista punjab% Willemse, Natuurh. Maandbl. v. 21, 
p. 105, fig. 2, $ {syn. wot;.). 

N.W. Frontier Province : Cherat, Peshawar district, 
1. v. 1916, 1 9 (Fletcher). 

Punjab : Dhar, 6000 ft., Murree subdiv., 19-30. ix. 28, 
4 9? (H. S. Pruthi ); Simla, 3500-6500 ft., xi.-xii. 25, 
1 cJ, 3 99 ; Simla Hills, 5000-7000 ft., 1926 (A. E. Jones) ; 
Simla Hills, W. Himalayas, 3500-4000 ft., viii.-ix. 25, 1 
(B. Chopra). 

United Provinces : Kalsi. Dehra Dun district, iv. 
1919, 1 9 I Kumaon, v. 1916, 1 9- 

Bengal : Phoobseing, Lebong, 5000 ft., x. 1910, 1 9 
(Partridge). 

Since 1 have before me a good series of females and two 
males from Simla, where the species appears to be common, 
I am able to establish that Ch. grosaa is strongly dimorphic. 
The females are much larger and more robust than the 
males and have beautiful basally violaceous wings with a 
relatively narrow fascia not, or scarcely, touching the 
outer margin, while the males are small, slender, with the 
wings basally light primrose-yellow, bearing a wide fascia 
touching the margin; the apex of wing is hyaline in 
female and infumate in male. This dimorphism was 
responsible for Saussure's description of the two sexes as 
two distinct species. Saussure’s description of Ch. groasa 
was based on a discoloured female from “ Himalaya,” and 
this, as well as the incorrect generic assignment, was the 
reason for Willemse describing the female sex again as 
Scintharista punjabi from Simla. 

The species ranges along the foothills of the Himalayas 
from the Peshawar to the Darjeeling district. 

3. Chlcebora marshalli (Henry, 1933). 

1902. Chlmobora groasa I. Bolivar, Ann. Hoc. Ent. France, lxx. p. 604 
(neo Sausaure!). 

1933. Scintharista marshalli Henry, Ceylon Journ. Soi., B, xvii. 
p. 166, pi. xarix, figs. 5, 6, 7. 

Madras Presidency : Bellary district, Ramandrug, 
3500 ft., 31. viii. 1918, 1 <J, 2 99 (F. R. Rao) ; Vizaga- 
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patum, 1926, 1 $ (H. 8. Rao) ; Tinnevely district, 
Dohnavur, 350 ft., 6-7. iv. 1936, 1 1 ? ; 29. ix. 1938, 
1 ? (Q. M. Henry) ; Nilgiri Hills, 1 $ (J. C. Fraser ); 
Adderley, i. 1915, 1 <j>. 

Bihar and Orissa : Manbhum, 1 $ ( K. A. Hallmves). 

Ceylon : Bandarawela, 4000 ft., 1 rj {Henry, l. c.). 

Like Ch. grossa of Northern India, this species of the 
Peninsular India and Ceylon is strongly dimorphic, the 
male (described by Henry) being yellow-winged and more 
slender than the female, which is robust and has the basal 
disc of the wing very pale yellow, sometimes with faint 
purplish tinge near the base ; the wing fascia in the female 
is absent or very diffuse and narrow, but the veins and 
veinlets in the portion beyond the disc are brown and the 
membrane slightly infumate; there is a brown apical 
spot in the male, but not in the female. Ch. marshalli is 
vory closely allied to Ch. grossa. but differs from it in the 
male sex by the more robust habitus and coarsely rugose 
pronotum, while the female of Ch. marshalli is also much 
more rugose but is relatively more slender than that of 
Ch. grossa, and differs from it also in the coloration of 
wings. The colour of hind tibia in Ch marshalli tends to 
be carmine-red, instead of the bright red of Ch. grossa. 
The peculiar structure of the pronotal metazona, described 
by I. Bolivar {l. c.) can be observed in most of the females 
before me, but not in all of them, and not in the 
males. 

There is some variation in the habitus amongst the 
specimens studied, but it does not appear to have any 
geographical correlation. A pair of specimens from the 
Bellary district of Madras differs considerably from the 
rest ih being very robust and short-winged, while the male 
has no apical wing spot, but I have before me another 
female from the same locality which is normal in every 
respect, and this induces me to disregard the pair in 
question until more material is available. 

4. Chloebora dimorpha (Uvarov, 1930). 

1030. Pycnodictya dimorpha Uvarov, Ann. A Mag. Nat. Hint. ser. 10, 
vol. vi. p, 178. 

Also a strongly dimorphic species, described from 
British Somaliland. 
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6. ChUebora turkanse (Uvarov, 1938). 

J938. Pycnodictya dimorpha aubap. turkanse, Uvarov. Miaa. Scient. 
do I’Omo, vol. iv. p. 162. 

I now believe this to be a good species, not a subspecies 
of Ch. dimorpha. Tt has been described from the Napau 
escarpment, Southern Turkana, Kenya. 


XXVII.- -Descriptions and Records of Bees. —CLXXXI. 

By T. D. A. Cockerell, University of Colorado. 

Halid us spin nlosus, sp. n. 

$.—Length about 6-1 mm. 

Black, closely related to H. calviniensis Ckll.. but 
smaller, with much narrower abdomen ; area of meta- 
thorax plicatulate basally, apically with a large shining 
'callus, the microscope shows the plica; to be numerous 
and strong, their surfaces very finely rugulose or punctu- 
late ; head shorter, broader than long ; mesonotum with 
a strong median groove ; stigma pale, with a dark margin ; 
hind spur with numerous slender, closely-placed oblique 
spines, much in the style of H. politescens Ckll. or H. 
malachvrinus Ckll. (H. hirtulinus Ckll. has an entirely 
different hind spur). As in H. calviniensis, the tergites 
have pallid margins. H. dispositinvs Ckll. is allied, but 
smaller, with the margin of the metathoracic area not 
shining, and the pale margins of first two tergites narrow 
and inconspicuous. 

Cape Provinoe : Calvinia, Nov. 1931 (Alice Mackie). 

Halictus nitidibasis, sp. n. 

?.—Length about 7 mm., anterior wing about 5. 

Robust, black, with thin white hair; flagellum dusky 
red beneath ; head a little longer than broad; clypeus 
prominent, shining, very coarsely punctured; supraolypeal 
area very distinctly punctured; an area at each Bide of 
base of antennae shining ; front dull, pubescent; meso¬ 
notum nearly bare, highly polished, the median groove 
weak; soutellum polished; postscutellum with dense 
white tomentum ; area of metathorax with fine vermiform 
rugae, producing a pitted or subretioulate effect, the 
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marginal region not shining; tegulae very dark brown. 
Wings rather short, hyaline; stigma dusky reddish, 
without an evident dark margin ; nervures light brown, 
the bsiJal nervure dark. Legs black, the hind tibiae with 
conspicuous white hair; hind spur with a large obtuse 
lamella, and a rudimentary one beyond, the same general 
type as that of H . macrurops Ckll. Abdomen rather 
broad, the basal tergite highly polished ; first two tergites 
without hair-bands, except a little hair at extreme base 
of second, third and fourth tergites with conspicuous white 
hair-bands ; venter with white hair. The hind femora 
carry some pale pink pollen. 

8. Rhodesia : Christmas Pass, Umtali, May 20-21, 1902 
(Alice Mackie). There are also two, with the same data, 
taken by J. Ogilvie, and one of these has the abdomen 
bent downward, exposing bands of greyish-white tomentum 
at the bases of the second and third tergites ; the first 
tergite has a patch of pale hair on each side. The third 
tergite thus has two hair-bands, separated by an interval 
wider than a band. 

Compared with various other Umtali species, H . 
nitidibasis is much larger than H. umtaliellus Ckll. and 
H. hypochlorinus Ckll. ; much smaller than H. postplicatus 
Ckll., with much darker tegulae ; smaller than H. bouikeri 
Ckll., and with polished mesonotum ; quite different in 
sculpture of metathorax from H . goriinm# Ckll. ; the 
larger size and polished mesonotum distinguish it from 
H. plicatinua Ckll. ; the narrower abdomen, much 
narrower head and much paler stigma from H. atdopterue 
Ckll. ; the colour of the pubescence and the clear wings 
from H. levisculptus Ckll. 

Hcdictua groaffi , sp. n. 

? (type).—Length about 6 mm. 

Black; head broad, front dull, minutely punctulate, 
olypeus coarsely sculptured ; flagellum dusky ferruginous 
beneath; mesonotum dull, slightly shining on disc; soutel- 
lum dull, with two weakly-shining elevations; postsoutel- 
lum densely covered with pale tomentum ; area of meta¬ 
thorax large, its antero-posterior diameter as great as that 
of scutellum ; under a lens the area appears dullish and 
granular, but the microscope shows the basal part with 
fine more or less anastomosing plica, their surface shining 
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and finely pitted, some of these plicae continue weakly into 
the apical portion ; tegulse very dark, with a reddish spot, 
or a greater amount of red. Wings hyaline, faintly dusky; 
stigma large, dilute brown, without a dark margin; 
nervures pale, first recurrent nervure going to basal corner 
of third cubital cell. Legs black, the tarsi reddish at end ; 
hind spur with two strong oblique spines (style of H. 
perieinatus Ckll.). Abdomen moderately broad, highly 
polished, with bands of greyish tomentum (not always 
evident) at bases of second, third and fourth tergites ; 
sides of apical part of abdomen with long white hair. 
The hair on underside of tarsi is not bright red, as Cameron 
describes for H. interstitinervis. The pollen collected is 
orange. 

: j .—Cheeks with a very long white beard ; clypeus with 
an apical yellow band, its upper side obtusely angulate ; 
antennae long, reaching scutellum, flagellum red beneath 
except apically ; second cubital cell small, narrowed above 
(not large and square as in H. lippani Cam.); hind 
basitarsi dull pale yellowish. 

Cape Province: Graaff-Reinet, Oct. 24-27, 1931 
(Cockerell). Also two females and a male with the same 
date, taken by J. Ogilvie, 

Very near to H. interstitinervis Cam., but apparently 
distinct by the characters of the metathorax and darker 
tegulse. I saw Cameron’s species (from Stellenbosch) in 
the British Museum. 

Another related species is H. tanganus Ckll., from which 
H. graaffi. is at once distinguished by the highly polished 
first tergite. 

Haiictm monodontus, sp. n. 

Length about 8-5 mm. 

Black ; clypeus shining, with a weak median groove ; 
supraclypeal area shining ; front dull; antennae black, 
the flagellum very faintly reddish beneath; hair of face 
thin ; mesonotum shining, but not highly polished, very 
distinctly punctured ; scutellum similarly sculptured ; 
area of metathorax appearing dull and granular under a 
lens, but the microsoope shows minute, anastomosing, 
irregular plicae, making a fine network all over the surface ; 
pleura with long white hair; postscutellum not conspicu¬ 
ously tomentose; tegul® large and black, with a more or 
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less evident pale spot. Wings brownish hyaline ; stigma 
dark brown ; nervures brown, outer nervures weakened ; 
second cubital cell very broad, receiving first recurrent 
nervure some distance before end; second recurrent 
nervure joining third cubital cell a little beyond middle. 
Legs black ; hair on inner side of tarsi pale reddish ; hind 
spur with a single large dentiform lobe on basal part (just 
as in H. michaeUeni). Abdominal tergites with rather 
broad basal bands of pale tomentum, the third and fourth 
with apical bands. 

Cape Province : Oudtshoorn, Oct. 31~Nov. 2, 1931 
(J. Ogilvie). Two specimens. Very closely allied to 
H. michaelseni Friese, but easily distinguished by the 
broader head and face, large black tegulte, dark stigma, 
and shining, distinctly-punctured mesonotum. It is 
known from H. shanganiensis Ckll. by the smaller size 
and dark stigma. The head is conspicuously smaller than 
in H. deceptus Smith. The mesonotum is quite different 
from that of H. trimcni Ckll. H. basizonus Friese differs 
by the coarsely plicate area of metathorax. 

Halictus paUidipennis Smith. 

Cape Province : Calvinia, Nov. 1931 (J. Ogilvie). 

Halictus lactescens Cockerell. 

Cape Province : Doom River, Nov. 3, 1931 ( L . Ogilvie). 

Halictus tenuilingms Cockerell. 

This is to be placed in the subgenus Oxyhalictus* and 
is very close to H. matopiensis Ckll, from S. Rhodesia. 
In a female from George ( J . Ogilvie ), I note that the 
marginal cell is narrowly truncate at end, but not 
appendiculate. 


Halictus tveenenicus , sp. n. 

$.—Length about 7-4 mm. 

Black, robust, with broad abdomen; pubescence 
scanty, clear white; head broader than long; clypeus 
convex, very coarsely punctured ; front and supraolypeal 
area dull; vertex not polished, but a shining lunule 
externally bordering each lateral ocellus ; antenna black, 

Ann. db Mag. N. Hist. Ser. 11. Vol. viii. 21 
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the flagellum faintly brownish beneath ; mesonotum dull 
and granular ; scutellum entirely dull, not at all bigibbous; 
postscutellum with conspicuous white tornentum; area 
of metathorax semilunar, large, rounded posteriorly, with 
strong plicsB, giving a rugose effect; posterior truncation 
not sharply defined; tegulse black, hairy in front, pos¬ 
teriorly bare and polished. Wings brownish; stigma 
large, dusky red, nervures dark ; first recurrent nervure 
joining second cubital cell a short distance before end; 
third cubital cell not much broader than second, receiving 
second recurrent nervure near beginning of last third. 
Legs black, the hind femora and tibiae with conspicuous 
white hair; hair or inner side of tarsi creamy white ; hind 
spur minutely spinuloBe (style of H. deceptm Smith), the 
two spurs alike. Abdomen polished, the first tergite 
strongly so ; margins of tergites black ; lateral bases of 
second and third tergites with triangular (cuneiform) 
patches of white hair ; venter with long pure white hair. 
The microscope shows that the mesonotum has a strong 
reticulate sculpture. 

Natal: Weenen, Feb. 1925 (U. P. Thomasset), British 
Museum. The abdomen resembles that of H. lactescent 
Ckll., but the bead and thorax are quite different. The 
head is much broader and shorter than in H. placatvs Ckll. 
The abdomen, area of metathorax and wings resemble 
those of H. pachyacanthus Ckll., but the dull scutellum is 
quite different. 


XXVIII.— Notes on the Pkctognath Fishes. —VII. The 
Aracanidse, a distinct Family of Ostmcionioid Fishes, 
with Descriptions of Two new Species. By A. Fbasbe- 
Brunner. 

In a previous paper of this series I have given a synopsis 
of the genera of the family Ostraciontidie, based upon 
external characters *. A subsequent study of the osteology 
of this group, however, preparatory to a monograph of 
the whole Order, has convinced me that the genera which 

* Ann. k Mag. Nat. Hitt. (10) rvi. p. 313,1335. 
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in that synopsis were somewhat scantily separated off as 
the subfamily Araoaninse, constitute in fact a distinct 
family, Araoanidse. 

The main features of the skull in this group are olosely 
similar to those of the Ostraciontidse, and will prove of 
value in the diagnosis of the suborder Ostraoiontoidea 
if such rank should be accorded these two families. But 
the following brief synopsis will show the most important 
of the other skeletal characteristics upon which my 
decision to separate the families is based :— 

I. Precaudal vertebra 6; caudal vertebra 10; 
neural spines on all vertebra from the 2nd. 

Httraal canal straight, in median line of vertebral 
oolumn. Post-cleithra greatly expanded, forming 
broad inner shield for abdominal cavity. 

Anterior intemeural bones united to form a 
supraneural plate, extending back from supra - 
occipital crest to origin of soft dorsal fin. Last 
interhaemal not enlarged, in contact with only 

one hsemal arch. Araeanldao. 

II. Precaudal vertebra 9 or 10 ; caudal vertebra 5 
or 6 ; anterior 4 or 5 vertebra with neural 
spines. Haemal canal diverted either to the 
right, or alternately to right and left. Post- 
oloithra comparatively little expanded. Anterior 
intemeural Dones reduced to a small plate 
immediately in front of soft dorsal fin. Last 
interhaemal enlarged, in contact with 3 hemal 
arches . Ostraelontlda. 


I find also that the Ostraciontidse can be divided into 
two subfamilies as follows :— 

I. Vertebra 18 (10+6). Neural arches embracing 
centra and meeting parapophyses to form 
depressed, forward-directed expansions. Haemal 
canal diverted to the right. Dorsal and anal 
rays 9 ; pectoral rays 10. Indo-Pacifio forms . Ostbaoiokttnjd. 
II. Vertebra 14 (9+8). Neural arches unconnected 
with parapophyses, which are scarcely developed 
or obsolete. Hemal canal diverted alternately 
right and left. Dorsal and anal rays 10 ; pectoral 
rays 12. Atlantic forms...LacrronnYSZKSL 

idUtt ibwlim hil < ^ 

must be removed from the genus Shineaomtu, the type of 
which is an Atlantio species, and the genus Tetrosomue 
Swainson, 1889, must be reoognised to contain them. 

21* 
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The genera of Aracanidae remain as defined in my 
previous key. 

In addition to these improvements to my earlier paper, 
I have discovered there in an unfortunate error whioh it 
seems expedient to correct here, having as it does an 
important bearing on the nomenclature of the species of 
Anoplocaproa. 

In that paper I pointed out that the fish most com¬ 
monly identified as Anoplocaproa lenticidaris (Richardson) 
belonged in fact to a distinct genus, whioh I designated 
Strophiurichthys. At the time I had only three skins 
which could be associated with the original description of 
A. lenticularia, and assumed that the largest of them was 
the type. Since then, however, another specimen has 
come to light which is clearly labelled os the specimen 
described by Richardson, and is ten inches in total length, 
the size given by Gunther for the type-specimen. I have 
no doubt, therefore, that this is actually the type of 
Anoplocaproa lenticular is, and that the specimens men¬ 
tioned in my earlier paper were wrongly identified, 
belonging to a different species, which must be described 
as new. 

Moreover, it is now clear that Anoplocaproa gibboaua 
McCulloch & Waite is synonymous with A. lenticularia; 
but A. grayi Kaup must be considered a valid and very 
distinct form. 

The third species of this genus may now be described 
as follows:— 

Anoplocaproa omygdaloidea, sp. n. 

A meant) lenticularia Gunther, 1870, Oat. Fiah. Brit. Mua. viii. p. 268 
(part.). 

Anoplocaproa lenticularia Fraser-Brunner, 1836, Ann. A Mag. Nat. 
Hiat. ser. 10. xvi. p. 317 (non Riohardaon). 

Carapace ovate, deep, laterally compressed, its greatest 
depth contained 1$ times in standard length of fiah, its 
greatest width from side to side rather less than length 
of head. Length of head contained 3} times in length of 
fish. Snout straight or convex. Diameter of eye con¬ 
tained 2} times in length of head, interorbital width 
(between anterior margins of orbit) 2} times, gill-opening 
3} times. 
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Fig. 1. 
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A. Anoploeapros lenticular* (Richardson, 1841). Type. 

B. Anopkmpro* amygdaloid m, «p n Type. 
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Dorsal ridge strong, elevated; lateral and pelvic ridge 
distinct, not prominent; ventral fold pronounced. 
Shields of oarapaoe with small tubercles clustered about 
centres or on ridges, other parts smooth ; a network so 
strongly raised lines or ribs radiating from more or less 
prominent tubercles in centres of plates. Tail bearing a 
large “ island ” of bony, tubercular plates behind the 
dorsal fin, and another behind the anal; a complete ring 
of plates, in one piece, round end of caudal peduncle. 
Dorsal and anal fins each with 10 rays ; pectoral fin with 
12 . 

Uniform brown. 

Hah. Australia. 

Described from the holotype, a stuffed specimen 
182 mm. long, in the British Museum (Nat. Hist.). Two 
smaller examples (80 mm.) in the same collection and a 
spirit specimen received on loan from the Australian 
Museum also appear to belong to this species. The locality 
for the latter is given as Bass Strait, Victoria ; unfortun¬ 
ately, the specimen has lost the end of the tail. 

The shape of the carapace and the prominence of the 
ridges are suggestive of a large peach-stone, upon which 
resemblance the name is based. 

The genus Slropkiurichthys is olosely allied to Anoplo- 
capro8, differing mainly in that there is not a complete 
ring of bony plates round the end of the tail, but two 
distinct patches or “ islands ” of plateB. 

Closer study of the specimens previously referred to my 
S. inermie now makes it necessary to distinguish a second 
form, though it is possible, when better material is avail¬ 
able, that the two will prove to be the sexes of a single 
species. I have been unable to determine the sex in any 
of my specimens, however, so that in view of the strong 
differences shown it seems best to regard them for the time 
being as representing two species. 

Strophiurichthye robustus, sp. n. 

Anoploeapros lenticular^ of previous author* (part*). 

Strophiurichthy* inermis Fraaer-Brunner, 1935, Ann. A Mag. Nat. 

Hiet. ser. 10, xvi. p, 318 (part.). 

Carapace ovate, deep, rather wide across the oentre, its 
greatest depth contained If times, in the standard length 
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its greatest width from side to side equal to or greater 
than length of head. Length of head contained 4 times 
in length of fish. Profile of snout concave. Diameter of 
eye contained 3J times in length of head, interorbital 
width twice. Width of gill-opening about equal to 
diameter of eye. 

Dorsal ridge moderately strong, slightly elevated; 
lateral ridges feeble, pelvic ridges more distinct; ventral 
fold moderately developed. Shields of carapace covered 
evenly with small, rough tubercles, which are, however, 
neither so small nor so numerous as in 8. inermis. A few 
of the shields have prominent oentral tubercles which 



Fig 2 A.— Btroph%urichthy* inermxa Frasor-Brunner, 1935. Type. 

tend to form flat spines, especially in posterior part of 
carapaoe and on pelvic ridges. Tail bearing a large 
“ island ” of granular shields behind dorsal fin, and a 
similar one behind anal; two similar patches embrace the 
end of the caudal peduncle but do not unite. Dorsal and 
anal fins each with 10 rays ; pectoral with 12. 

Yellowish brown ; large dark spots on back and upper 
half of side. 

Hob. Australia ; Solomon Is. 

Described from the holotype, 230 mm. long, from 
Australia, and a specimen 200 mm. long from the 
Solomon Is., both in the Brit. Mus. (Nat. Hist.). Also 
two specimens (160-215 mm.) from Port Jackson and 
Sydney (Australian Museum). 




Fig. 2 B.— Strophiurichthy# robustux, sp. 
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The carapace is much deeper and broader, has more 
prominent ridges and stronger tubercles than in S. 
inermis, and the sculpturing of the shields is coarser. 
Comparison of specimens of the same size shows the head 
to be smaller and the interorbital width to be greater in 
8. robustus than in S. inermis. In 8. inermis the profile 
of the snout is convex ; in S. robustus it is concave. 


XXIX.— New or little-knoum Tipulidao ( Diptera ).—LXI. 
Neotropical Species. By Charles P. Alexander, 
Ph.D., F.R.E.S., Massachusetts State College, Amherst, 
Massachusetts, TJ.S.A. 

The species described at this time are virtually all from 
Peru, having been taken in Junin and Huanuco by 
Messrs. Paprzycki and Woytkowski. very efficient col¬ 
lectors of these fragile and neglected flies. One single 
specimen from Abitagua, Ecuador, collected by MacIntyre, 
has been added as a paratype of this species. I am greatly 
indebted to the various collectors for this collaboration in 
making known the rich fauna of Tropical America. The 
types of the novelties are preserved in my collection of 
these flies. 

Limonia (Limonia) dicax , sp. n. 

Allied to lawlori ; general coloration dark liver-brown ; 
rostrum and antennas black ; halteres with knobs black ; 
femora brown, more yellowish basally, blackened at tips ; 
tibiae and tarsi blaok ; wings with ground-colour strongly 
infusoated, especially the radial field ; costal portion of 
wing variegated by four whitish areas before and beyond 
origin of Rs and the stigma; darker seams along cord 
and outer end of cell 1*1 M % ; stigmal trichia present; 
Sc long ; abdomen brownish black, the proximal sternites 
more or less brightened on basal portions. 

Female. —length about 8*5-9 mm.; wing 10-11 mm. 
Rostrum polished black ; palpi dull blaok. Antennas 
black throughout; flagellar segments oval, with short 
dark apical pedicels; longest verticils unilaterally 
arranged, nearly twice the length of the segments; 
terminal segment very long, twice the penultimate, 



314 


Dr. C. P. Alexander on 


strongly constricted at mid-length to simulate two dis¬ 
tinct segments. Head brownish black ; anterior vertex 
reduced to a linear strip or actually interrupted by the 
tangential oontact of the eyes. 

Pronotum and mesonotum deep liver-brown, polished, 
the median area of scutum and the scutellum more 
pruinose. Pleura dark liver-brown. HaltereB with stem 
obsoure yellow, knob black. Legs with the coxae liver- 
brown ; trochanters obscure yellow ; femora brown, more 
yellow basally, the tips black ; tibiae and tarsi black. 
Wings with the ground-colour strongly infuscated, 
especially the radial field, the more posterior cells paler 
brown ; conspicuous dark clouds at origin of Rs, fork of 
8c, stigma, and as seams along cord and outer end of cell 
1st M 2 ; marginal dark clouds at ends of longitudinal 
veins, more distinct in median field ; cells C and Sc more 
yellow; conspicuous whitened areas before and beyond 
the dark mark at origin of Rs and again before and beyond 
the stigma, in cases with one or more of these areas 
reduced in size ; veins brown, Sc more yellow. Stigmal 
area with trichia. Venation : 8c long, Sc t ending shortly 
before level of fork of Rs, 8c t near its tip; Rs long, 
angulated to weak-spurred at origin; coll Ul M a long, 
its inner end arcuated, subequal to or longer than vein 
M 1+ 2 beyond it; m~cu subequal to or longer than the 
distal section of Cu v at or shortly before fork of M. 

Abdomen brownish black, the more proximal sternites 
somewhat brightened on basal ring; genital shield and 
valves of ovipositor black, the cerci gently upourved. 

Hab. Peru (Junin). 

Bolotypc, ?, Huacapistana, Tarraa, altitude 3000- 
6400 feet, February 26, 1940 (Woythmski). Paratopo- 
types, 2 9$, March 3-9, 1940. 

Limonia ( Limonia ) dicax is readily told from all other 
members of the lawlori group by the unusual pattern of 
the wings. Members of the group have veins 8c and Rs 
very long, stigmal trichia usually present, and the terminal 
segment of antenna very long and strongly oonstricted at 
near mid-length. 

Limonia ( Limonia ) huacapistanse, sp. n. 

Allied to latdori ; general coloration yellow, the 
pronotum and prsesoutum with a very conspicuous median 
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black stripe, on the posterior sclerites of mesonotum even 
more extensive but paling to dark brown; antennae 
black, flagellar segments oval with short glabrous apical 
pedicels; pleura and pleurotergite uniformly yellow; 
legs black, the femora with a narrow obscure yellow ring ; 
wings pale yellow, restriotedly patterned with dark 
brown ; stigma pale brown, hairy ; Sc } ending about 
opposite two-thirds the length of Its ; basal section of 
jB 4+6 arcuated; abdominal tergites broadly darkened 
medially just before the pale posterior borders. 

1Female -Length about 11 mm ; wing 10-5 mm. 

Rostrum and palpi black. Antennae black throughout; 
flagellar segments oval, with short glabrous apical pedicels. 
Head black, the front and anterior vertex grey pruinose ; 
anterior vertex reduced to a linear strip that is only about 
one-fourth as wide as the diameter of scape. 

Pronotum and prseseutum yellow, with a continuous, 
very conspicuous, black median stripe, behind the suture 
more brownish but covering almost all the area, only the 
outer portions of the scutal lobes, the parascuteUa, and 
the pleurotergite brightening to yellow; surface of 
scutellum and mediotergite insensibly pruinose. Pleura 
and pleurotergite, with the dorsopleural membrane, 
uniformly yellow. Halteres obscure yellow. Legs with 
the coxae and trochanters yellow; femora black, with a 
narrow, obscure yellow subterminal ring, this shorter than 
the blackened apex ; tibiae black, tarsi brownish blaok ; 
claws with conspicuous teeth. Wings pale yellow, the 
costal and outer radial fields more brownish yellow ; a 
restricted dark brown pattern, as follows :—Origin of 
Ms ; fork of 8c ; free tip of Sc 2 ; cord and outer end of 
cell 1st M 2 ; small marginal spots at ends of all longi¬ 
tudinal veins; stigma pale brown, with several macro- 
trichia ; veins yellow, darker in the infuscated portions. 
Venation : Sc long, 8c t ending about opposite two-thirds 
Ms, 8c t at its tip ; Ms angulated at origin; M t lying 
shortly beyond level of free tip of Sc t ; basal section of 
X t+t strongly arcuated ; tn-cu, at or before fork of M. 

Abdomen obscure brownish yellow, the tergites broadly 
-darkened medially just before the pale posterior borders; 
genital segment obscure yellow. Ovipositor with the 
oerci very small and slender, upeurved. 

Bab. Peru (Junin). 
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Hclolype, $, Huacapistana, Tarma, altitude 3600- 
8400 feet, February 25, 1940 (Woytkowaki). 

Limonia (Limonia) huacapistana is closest to L. (L.) 
immodica Alexander (south-eastern Brazil), L. (L.) lawlori 
Alexander (Panama to Ecuador), L. (L.) luatralia Alex¬ 
ander (Ecuador), L. (L.) roraimee Alexander (Venezuela) 
and L. (L.) aanctse-martse Alexander (Colombia), differing 
from all in the pattern of the body, legs and wings. All 
of the above, with the exception of roraimee, have several 
stigmal trichia lying proximad of vein R 3 . 

Limonia (Neolimnobia) paprzyckii, sp. n. (Figs. 1 & 2.) 

General coloration yellow, the mesonotum narrowly 
but conspicuously patterned with black ; legs blaok, the 
femora with a very narrow yellow ring at about four-fifths 
the length ; wings pale yellow, restrictedly patterned with 
dark brown ; 8c short; Ra in longitudinal alignment with 
R t+l ; supernumerary cross-vein lying far distad ; m-cu 
before fork of M ; abdomen yellow, the tergites with 
posterior borders narrowly darkened; rostral spines of 
male hypopygium very short and acute. 

Male. —Length about 4 mm. ; wing 4-5 mm. 

Female. —Length about 5 mm.; wing 5 mm. 

Rostrum and palpi black. Antennae with scape blaok, 
pedicel obscure yellow, flagellum black; basal flagellar 
segments oval, the outer ones broken. Head buffy yellow, 
the central portion of anterior vertex darkened. 

Pronotura darkened medially and on anterior portion, 
the remainder yellow. Mesonotum pale yellow, con¬ 
spicuously patterned with black, including a narrow 
median vitta on praescutum that is still narrower on 
posterior half, at the suture forking, with a branch 
occupying the mesal edge of each Bcutal lobe ; posterior 
border of soutellum darkened; mediotergite with a 
narrow but conspicuous oentral blackening. Pleura 
yellow. Halteres pale yellow, the apex of knob infus- 
oated. Legs with coxae and trochanters pale yellow; 
remainder of legs black, the femora with a ver ynarrow 
to scarcely evident yellow ring at near four-fifths the 
length ; extreme femoral bases brightened. Wings (fig. 1) 
pale yellow, restrictedly but conspicuously patterned with 
dark brown, the areas arranged as follows:—Arcuius; 
fork of 8c and origin of Ra ; free tip of Sc t and R a ; oord 
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and outer end of oell 1st M t ; supernumerary cross-vein 
in oell B z and tip of vein B z beyond it; smaller marginal 
areas at ends of all longitudinal veins ; a larger area in 
oell la< A near outer end of vein 2nd A ; veins yellow, 
conspicuously darkened in the patterned areas. Venation: 
Sc short, Sc t ending just beyond the rectangular origin 
of Bs, Sc g olose to its tip; Be in direct longitudinal 
alignment with B z+z ; a supernumerary cross-vein in cell 
i? s about its own length before the upturned tip of the 
latter vein ; in the right wing of the holotype, a further 



Fig. 1.— Limonia (Neolimnobia) paprzyckii, ap. n. ; venation. 

Fig. 2,— Limonia (Neolimnobia) paprzyckii , Bp. n.; male hypopygium. 
Fig. 3.— Limonia {Oeranomyia ) contorta. sp. n .; male hypopygium. 

Fig. 4.— Limonia (Oeranomyia) diargyria, »p. n.; male hypopygiura. 
Fig. 3.— Limonia (Oeranomyia) stoica , sp. n.; male hypopygium. 

Symbols: a, ndeagus ; b, basistyle ; g t gonapophysis; t, 9th tergite; 
vd, ventral dististyle, 


adventitious oross-vein in cell B t beneath the super¬ 
numerary vein in oell B z ; m-cu some distance before the 
fork of M. 

Abdomen yellow, the tergites with their posterior 
borders narrowly darkened, on the basal segments paler 
and restricted to the central portion of the segment, on 
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the outer segments darker and more extensive; sub¬ 
terminal segment and genital shield light yellow ; stemites 
yellow. Ovipositor with oerci slender, upourved. Male 
hypopygium (fig. 2) with the tergite, 9t, narrowed out¬ 
wardly, the caudal margin truncate or virtually so. 
Basistyle, 6, with the ventromesal lobe short and stout; 
mesal face of style cephalad of lobe with several strong 
black setts. Dorsal dististyle a nearly straight rod that is 
about equal in length to the ventral dististyle, its tip 
decurved, acute and blackened. Ventral dististyle, vd, 
relatively small, oval, the rostral prolongation long, bent 
or arcuated at near mid-length and here on outer margin 
with two very short acute spines ; apex of prolongation 
obtuse. Gonapophyses, g, with mesal-apical lobe pale, 
erect, gradually narrowed to the acute tip. 

Hab. Peru (Junin). 

Holotype, ?, Satipo, Jauja, altitude 800-900 metres. 
May 31, 1940 ( Paprzycki ). Allotopotype, <$, January 20, 
1940. 

I take great pleasure in naming this very distinct fly 
in honour of the collector, Mr. Pedro Paprzycki, who has 
collected numerous crane-flies in the vicinity of Satipo. 
In its general appearance it is most like species of the 
subgenus Limonia belonging to the repanda group, 
especially Limonia (Limonia) contradiatincta Alexander 
(south-eastern Brazil). The details of pattern of the wings 
and legs, as well as the venation, are quite different from 
those of contradiatincta. Because of the supernumerary 
cross-vein in cell Jt„, the species must be referred to the 
subgenus Neolimnobia, where it is most similar to L. (N.) 
ranalucida Alexander (Panama). 

Limonia ( Oeranomyia) callinota, sp. n. 

General coloration of body yellow, the mesonotum 
handsomely patterned with dark brown, including a 
single broad median stripe on prascutum and medio- 
tergite; rostrum relatively short; femora brown, the 
tips narrowly obscure yellow ; wings pale greyish yellow, 
restrictedly patterned with brown, the markings chiefly 
marginal; cord and outer end of cell 1st M t only slightly 
seamed with darker; Sc short, 5^ ending about opposite 
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one-fourth the length of Rs ; abdominal tergites uniformly 
dark brown, unpatterned. 

Female .—Length, excluding rostrum, about 6-5 mm.;i 
wing 7-5 mm.; rostrum about 2-0 mm. 

Rostrum and maxillary palpi black, the short tips of 
the labial palpi paler. Antennae black throughout; 
flagellar segments oval; terminal segment very long, 
approximately twice the penultimate, narrowed out¬ 
wardly. Head light grey, the sides of the posterior 
vertex darker; eyes large; anterior vertex (female) 
reduced to a narrow strip that is slightly more than 
one-third the diameter of scape. 

Pronotum very small, dark brown above, paler on 
sides. Mesonotum bright yellow, handsomely and con¬ 
spicuously patterned with dark brown, including a single 
broad median stripe on praesoutum that contrasts abruptly 
with the broad lateral ground borders ; median region 
of scutum testaoeous yellow, the lobes dark brown; 
scutellum and parascutella testaoeous yellow; medio - 
tergite broadly dark brown on central portion, the narrow 
lateral borders and all of pleurotergite pale yellow. 
Pleura uniformly yellow. Halteres with stem brownish 
yellow, the base clearer yellow, knob brown. Legs with 
coxae and trochanters pale yellow; femora brown, the 
tips narrowly obscure yellow, with a vaguely darker 
subterminal ring ; tibiae and tarsi light brown, the terminal 
tarsal segments black. Wings pale greyish yellow, rather 
restrictedly patterned with brown, the markings chiefly 
marginal; larger brown areas at supernumerary cross- 
vein in cell Sc ; a common mark at fork of Sc and origin 
of Re ; stigma ; smaller brown marginal clouds at enda 
of veins J?„ Cu x , let A and 2nd A, the last two larger; 
cord and outer end of cell M s very slightly seamed, 
with darker ; veins yellow, darker in the patterned areas. 
Venation : Sc relatively short, Sc x ending about opposite- 
one-fourth the length of Re, Sc t at its tip; a super¬ 
numerary oross-vein in oell Sc ; m~cu dose to fork of M. 

Abdominal tergites dark brown, unpatterned ; stemitee 
more yellowish brown; genital segment obscure yellow. 
Ovipositor with oerci slender, only gently curved. 

Hab. Pom (Junin). 

Holotype, ?, Carpapata, Tarma, altitude 2600 metres,. 
Hay 15, 1940 (Woytkowehi). 
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Limonia (Oeranomyia) caUinota is entirely different 
from the now very numerous species of the subgenus in 
Tropical America. In its wing-pattern it much resembles 
the otherwise very different L. (0.) martka Alexander, of 
Colombia and Venezuela. 

Limonia (Oeranomyia) contorta, sp. n. (Pig. 3.) 

Belongs to lachrymalis group, close to lachrymalis ; 
male hypopygium with two rostral spines, one arising 
from a long basal tubercle. 

Male. —Length, excluding rostrum, about 6-7 mm.; 
wing 7-8-5 mm.; rostrum about 3-3-3 mm. 

Female. —Length, excluding rostrum, about 6-5-7 mm. ; 
wing 7-8 mm.; rostrum about 3-3-5 mm. 

Rostrum black. Antennae black ; flagellar segments 
oval to long-oval. Head black. 

Thorax uniformly blackened. Halteres black, the base 
of stem restrictedly yellow. Legs black, the posterior 
coxae a trifle paler. Wings with a strong blackish tinge, 
the oval stigma a little darker ; veins brown. Venation : 
Sc short, Sc t ending opposite or just beyond origin of Re ; 
cell let M t considerably longer than vein M 1+i beyond it. 

Abdomen blaok, more or less pruinose, the basal sterniteB 
a little brightened, especially in female. Male hypo¬ 
pygium (fig. 3) with the tergite, 9 1, deeply notched 
medially. Remainder of hypopygium much as in lachry- 
malie , but with two rostral spines, one straight, the other 
crossing it at a right-angle, arising from a long basal 
tubercle. 

Hab. Peru (Junin). 

Holotype, <?, Huacapistana, Tarma, altitude 3600- 
5400 feet, February 14, 1940 (Woytkoweki). Allotolype, $, 
Carpapata, altitude 2,600 metres, May 6, 1940 
( Woytkoweki). Paratopotypea, 2 $$?, February 5-14, 1940 ; 
paratypee, 2 <?<J, 1 ?, with the allotype, May 1-10, 
1940. 

Limonia ( Oeranomyia) contorta is allied to L. (O.) 
lachrymalis Alexander (Mexioo-Peru), differing especially 
in the details of structure of the male hypopygium, 
notably the two rostral spines. In lachrymalie there is a 
single rostral spine, arising from a relatively short 
tubercle. 
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Limonia ( Geranomyia) diargyria, sp. n. (Fig. 4.) 

Belongs to the biargentata group ; mesonotal prsescutum 
with disk light orange-yellow, bordered laterally by a 
narrow silvery line ; median area of scutum and soutellum 
with a common central silver vitta; pleura obscure 
yellow ; femora yellow, with a narrow black Bubterminal 
ring; wings brownish yellow, sparsely patterned with 
brown; male hypopygium with the ninth tergite only 
gently emarginate; ventral dististyle very large and 
fleshy, its area about equal to twice the total area of 
basistyle ; gonapophyses with mesal apical blade broad, 
extending eaudad of the lateral lobe of the apophysis. 

Male. —Length, excluding rostrum, about 5-5 mm.; 
wing 7 mm.; rostrum about 4 mm. 

Rostrum brownish black throughout, relatively long; 
maxillary palpi black. Antennae with scape and pedicel 
dark brown, flagellum more brownish yellow; flagellar 
segments cylindrical, the longest verticils unilaterally 
arranged, more than one-half longer than the segment. 
Head with anterior vertex silvery ; posterior vertex dull 
black, with a narrow median silvery line. 

Mesonotal prsescutum light orange-yellow, the sub¬ 
lateral portions on either side with a narrow silvery line, 
bordered internally by a faintly darkened line; lateral 
prsescutal border narrowly darkened ; soutal lobes obscure 
orange, the median area and scutellum pale brown with a 
narrow median silvery line running the length of both; 
mediotergite obscure brownish yellow. Pleura obscure 
yellow. Halteres with stem yellow, knob dark brown. 
Legs with the coxae and trochanters pale yellow ; femora 
yellow with a narrow but very conspicuous black sub¬ 
terminal ring, removed from the tip a distance about 
equal to three times its own width; tibiae and tarsi 
brownish yellow to pale brown. Wings brownish yellow, 
the prearoul&r and costal fields clearer yellow; a very 
restricted brown pattern, including the stigma; three 
costal spots at the supernumerary cross-vein in cell Sc, 
origin of Be and fork of Sc, respectively ; cord and outer 
end of oell 1st M % very narrowly and insensibly seamed 
with brown; veins beyond cord pale brown, darker in 
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olouded portions; veins in basal parts of wing more 
yellow. Venation : 8c l ending just before mid-length of 
Re, 8c t at its tip ; m-cit before the fork of M. 

Abdomen brownish yellow to obscure yellow, the 
noisures weakly darkened ; hypopygium obscure yellow. 
Male hypopygium (iig. 4) with the tergite, 91, transverse’ 
the caudal margin very gently emarginate. Basistyle, b, 
with the ventromesal lobe relatively long but simple. 
Dorsal dististyle a gently curved rod, the deourved tip 
acute. Ventral dististyle, vd, unusually large for a 
member of the biargentata group, in area about twice the 
total extent of the basistyle ; rostral prolongation slender, 
the spines slightly exceeding the prolongation in length, 
arising from short equal tubercles that are close together 
at their bases. Gonapophyses, g, with mesal apical lobe 
broad, extending much farther caudad than the lateral 
lobe of the apophysis, ending in an acute blaok spine. 

Hob. Peru (Huanuco). 

Hdotype, <J, Pumahuasi, altitude 980 metres, July 25, 
1939 (Woytkoweki). 

Limonia ( Oeranomyia) diargyria is closest to L. (0.) 
lemniscata Alexander (Paraguay), which it resembles in 
general size and colour. It differs especially in the 
structure of the male hypopygium, notably the tergite, 
ventral dististyle and gonapophysis. 


Limonia (Oeranomyia) transitoria, sp. n. 

Size large (wing, female, over 9 mm.); general colora¬ 
tion of preescutum light grey, with five dark stripes, the 
discal three black and very clearly defined, wider than the 
interspaces ; rostrum long, exceeding one-half the length 
■of wing; posterior sclerites of notum and the pleura 
dark brown; femora brown with a darker brown sub¬ 
terminal ring that is preceded and followed by dear 
yellow annuli; tibiae brown; tarsi obscure yellow; 
wings with a weak brown tinge, very restrictedly patterned 
with darker; Sc and Re long; abdominal tergites 
uniformly black. 

Female. —Length, excluding rostrum, about 8 mm.; 
wing 9*5 mm.; rostrum about 5-5 mm. 
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Rostrum elongate, exceeding one-half the wing, black, 
the tips of the labial palpi slightly paler. Antennn black ; 
flagellar segments cylindrical, the verticils a little shorter 
than the segments. Head black, the sublateral and 
median areas of vertex light grey; anterior vertex 
reduced to a linear strip. 

Pronotum broadly black medially and on sides, the dark 
areas divided by narrow yellowish grey lines. Mesonotal 
prsBscutum grey, with three very distinct black lines that 
are a little wider than the ground interspaces; lateral 
prescutal borders somewhat more broadly brownish 
black ; scutum and scutellum brown, with a continuous 
narrow pale median vitta extending the length of both, 
narrowed to a point behind; mediotergite dark brown. 
Pleura almost uniformly dark brown, including the dorso- 
pleural membrane. Halteres with stem obscure yellow, 
knob brownish black. Legs with the coxes brown, the fore 
pair somewhat darker; trochanters brownish yellow; 
femora brown, with a darker brown subterminal ring that 
is preceded and followed by clear yellow rings, the apioal 
one narrower than the subterminal; tibiaj brown ; tarsi 
paling to yellow. Wings with a weak brownish tinge, 
very restrictedly patterned with darker, including small 
areas at origin of Re, stigma, cord and outer end of cell 
1st M t ; supernumerary cross-vein in cell Sc and tip of 
vein Sc scarcely darkened ; veins brown. Venation : Sc 
long, Sc,, ending shortly before fork of the long Re, Sc t a 
little removed from its tip ; a supernumerary cross-vein 
in cell Sc ; Re about four times the length of the basal 
section of /? 445 ; cell 1st M a long, subequal to vein M l+t 
beyond it; m-cu close to fork of M. 

Abdominal tergites uniformly black, stemites dark 
brown; subterminal segments paler; cerci long and 
straight. 

Hob. Peru (Junin). 

Holotype, $, Huacapistana, Tarma, altitude 3600- 
6400 feet, March 1, 1940 (Woytkoweki). 

Superficially the present fly resembles dark-ooloured 
species of the subgenus such as Limonia (Qeranomyia) 
oerberue (Alexander) and L. (<?.) lachrymalie (Alexander), 
but the prsesoutal pattern, elongate rostrum, very long 

22 * 
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vein Sc, and other characters indicate that it is very 
distinct. 


Limonia ( Oeranomyia) subgaudene, sp. n. 

Size large (wing, female, 10 mm. or more); rostrum 
elongate, approximately one-half the length of body; 
general coloration grey, the proscutum with three narrow 
black stripes; scutellum broad, pale brown; halteres 
with stem yellow, knob brownish black ; femora brown, 
the tips broadly yellow, enclosing a broad, dark brown, 
subterminal ring; wings whitened, conspicuously pat¬ 
terned with brown; stigma buffy brown with both its 
inner and outer ends darkened ; Sc long, the dark area at 
its tip disconnected from the area at origin of Rs ; cell 
1 at M 2 a little longer than vein M 1+i beyond it. 

Female. —Length, excluding rostrum, about 8-5-10 mm.; 
wing 10-11-5 ram.; rostrum about 4-5 mm. 

Rostrum black throughout, relatively long, as shown by 
the measurements, being approximately one-half the 
length of the body. Antennae black; basal flagellar 
segments short-oval to subcylindrical, the outer segments 
more elongate. Head with the anterior vertex silvery, 
the colour produoed backward over the posterior vertex 
to the occiput, the remainder of vertex black. 

Pronotum grey. Mesonotal proscutum grey, with three 
narrow but conspicuous black stripes, the median one 
narrowed posteriorly but reaching the suture ; sublateral 
stripes approximately equal in width for their entire 
extent, orossing the suture on to' the mesal portion of 
eaoh scutal lobe; extreme lateral borders of prosoutum 
not or scarcely darkened; median area of scutum and 
the broad scutellum pale brown, the latter with vague 
indications of two darker submedian stripes ; postnotum 
black, sparsely pruinoBe. Pleura grey, sparsely variegated 
with slightly more darkened areas. Halteres with stem 
yellow, knob brownish black. Legs with coxee more or 
less infusoated, paler apioally; trochanters obscure 
yellow; femora brown, their bases restrictedly yellow, 
the tips broadly yellow, enclosing a broad, dark brown, 
subterminal ring; tibiae and tarsi brownish yellow, the 
terminal tarsal segments blackened. Wings with the 
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ground-colour whitened, the costal region a little more 
yellowish ; a rather restricted but conspicuous dark brown 
pattern, arranged as follows:—Seams at arculus, super¬ 
numerary cross-vein in cell Sc, origin of Be, fork of Sc, 
cord, outer end of cell 1st M t and as conspicuous clouds 
before mid-length of cell R a , near outer end of cell B f and 
on distal fourth of vein M and along M a+a ; conspicuous 
seams on distal third of vein let A and outer half of 
vein 2nd A, the latter especially conspicuous; more or 
less distinct seams at tip of vein R a and along distal 
section of vein M a ; a small rounded dark cloud at 
axillary border of cell 2nd A ; stigma with oentre pale 
buffy brown, each end bordered by darker brown; veins 
yellow, darker in the patterned areas. Venation: Sc 
long, ending near two-thirds the length of Re, Sc t near its 
tip ; a supernumerary cross-vein in cell Sc ; oell let M a 
a little longer than vein M 1+a beyond it; m-cu at or 
just before the fork of M, 

Abdomen dark brown to brownish black, sparsely grey 
pruinose, the posterior borders of the sternites in certain 
cases restriotedly pale ; genital segment (female) reddish 
broym. 

Hab. Peru (Junin). 

Holotype, <j>, Huasahuasi, Tarma, altitude 2800 metres, 
April 24, 1940 (Woi/tkomki). Paratopotype, 1 $, April 23, 
1940. 

Limonia ( Oeranomyia) evbgaudene is closest to L. ( 0 .) 
gavdene Alexander and L. (0.) laudanda Alexander. It 
differs from the latter especially in the long Sc, with the 
darkened areas at fork of Sc and at origin of Re dis¬ 
connected. From gavdene it differs conspicuously in the 
venation and in all details of wing-pattern. 

Limonia (Oeranomyia) etoica, sp. n. (Fig. 5.) 

Size large (wing 9 mm. or more); general ooloration 
grey, the prascutum with three narrow blackish stripes; 
halteres pale yellow; femora brown, the tips darker; 
tibiae and tarsi brownish black to black; wings brownish 
yellow, with a restricted dark pattern; Sc long, Sc t 
ending opposite or just beyond mid-length of Re ; cell 
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let M a longer than the veins beyond it; male hypopygium 
■with the tergito deeply notched medially; ventral 
dististyle large and fleshy, its rostral prolongation small; 
rostral spines two, straight, arising from a common 
solerotized low flange or tubercle; gonapophyses with 
mesal apical lobe short and curved, blackened. 

Male. —Length, excluding rostrum, about 7-6-8 mm.; 
wing ft-10-6 mm.; rostrum about 2-7-3 mm. 

Female. —Length, excluding rostrum, about 8-8-6 mm.; 
wing 10-10-6 mm.; rostrum 3-3-3 mm. 

Rostrum black throughout, relatively short, being only 
a little more than one-third the length of body. Antennae 
black throughout; flagellar segments cylindrical, the 
terminal segment subequal in length to the penultimate ; 
vertioils short. Head in both sexes with the anterior 
vertex narrower than the diameter of scape, silvery, 
this colour continued back across the posterior vertex to 
the occiput, bordered on either side by blackish, the 
remainder of head grey. 

Pronotum dark grey. Mesonotal prsescutum grey, with 
three narrow blackish stripes, the median one more 
intense, narrowed behind and not reaching the suture, 
the laterals narrowed in front; lateral prsescutal borders 
not blackened; posterior sclerites of notum grey, the 
scutellum a little more brownish, sparsely pruinose; 
scutal lobes slightly darkened on cephalic and mesal 
borders. Pleura brownish grey, the ventral stemo- 
pleurite and ventral pleurotergite narrowly blackened; 
a black line across ventral anepistemum; dorsopleural 
membrane obscure yellow. Halteres pale yellow. Legs 
with 00 X 88 reddish brown, the surfaoe sparsely pruinose, 
the tips paler; trochanters obscure yellow; femora 
brown, the tips darker, the bases vaguely brightened; 
tibiae and tarsi passing through brownish black to black. 
Wings with the ground-oolour brownish yellow, sparsely 
patterned with darker, including small areas at the super¬ 
numerary cross-vein in cell Sc, origin of Re, fork of Sc, 
cord and outer end of cell 1st M a ; stigma oval, relatively 
small, brown. Venation : Sc long, Sc, ending opposite 
one-half to three-fifths the length of Re, 8c a near its tip; 
cell let M t longer than the veins beyond it. 
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Abdominal tergites dark brown, sparsely pruinoae, the 
lateral borders narrowly paler; basal stemites obscure 
yellow, the outer segments blaek, sparsely pruinose, the 
posterior borders narrowly pale; hypopygium dark. 
Male hypopygium (fig. 5) with the tergite deeply notohed 
medially, the lateral lobes conspicuous, rounded. 
Basistyle, b, relatively small, the ventro-mesal lobe of 
moderate size, with an accessory lobule or protuberanoe 
on caudal margin near base. Dorsal dististyle relatively 
small, the tip acute. Ventral dististyle, vd, large, its 
total area exceeding twice that of basistyle; rostral 
prolongation small, the two rostral Bpines from a common 
basal tubercle or flange, the spines straight and relatively 
short. Gonapophyses, g, with mesal apical lobe short and 
curved, the blackened tips acute, the concave margin 
smooth or more or less serrulate. JDdeagus narrowed to 
apex. 

Hab. Peru (Junin). 

Holotype, <J, Carpapata, Tarma, altitude 2600 metres. 
May 8, 1940 (Woytkowski). Allotopotype , $, pinned with 
type. Paratopotypes , 10 &J, May 3-23, 1940 ; paratypes, 
1 <?, 1 $, Huacapistana, altitude 3600-5400 feet, February 
11,1940 (Woytkomki). 

Limonia ( Geranomyia) etoica differs from the other 
regional species that have three narrow dark prsescutal 
stripes and long vein Sc in its large size, almost un¬ 
variegated legs, pale halteres, sparsely patterned wings, 
and in the structure of the male hypopygium. In its 
general appearance and structure of the hypopygium it 
most resembles L. (O.) eerotina Alexander and L. ( O .) 
subserotina Alexander, of Argentina, yet is quite distinct. 

Limonia ( Geranomyia) provocator, sp. n. (Fig. 6.) 

Mesonotal proscutum light grey, the disk with three 
narrow black stripes that are subequal in extent to the 
interspaces; soutellum and broad median area of soutum 
yellow; posterior solerites of notum and the pleura black; 
legs black, the tips of femora very narrowly pale; wings 
broad, weakly tinged with brown, sparsely patterned with 
pale brown, including a common area at fork of Sc and 
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origin of Re ; stigma darkened; Sc 1 ending opposite 
origin of Re ; abdominal tergites brownish black, stemites 
a little paler; male hypopygium with the oaudal margin 
of tergite emarginate medially ; ventral dististyle large, 
rostral spines two, separate, unequal, placed at base of 
prolongation; gonapophyses with mesal apical lobe 






Fig. 6.— Limonia (Oeranomyia) provooator, ap. n.; male hypopygium. 
Fig. 7.— Limonia (Oeranomyia) conqumta, ap. n.; male hypopygium. 
Fig. 8.— Limonia (Rhipidia) invaripennie , ap. n.; male hypopygium. 
Fig. 8.— Limonia ( Rhipidia ) profana, ap. n.; male hypopygium. 

Fig. 10.— Limonia (Rhipidia) eucoentiva, ap. a.; male hypopygium. 

Fig. 11.— Limonia (Rhipidia) vafra, ap. n.; male hypopygium. 

Symbol#: a, cdeagua; b, baaistyle; g, gonapophyaia; t, 9th tergite t 
vd, ventral diatiatyle. 


slender, pale ; sedeagus terminating in two pale triangular 
lobes. 

Male. —Length, excluding rostrum, about 6 mm.; wing 
8'8-0 mm.; rostrum about 4 mm. 
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Rostrum a little less than one-half the length of wing, 
black, the labial palpi paler at tips. Antennte black 
throughout; flagellar segments subcylindrical, crowded. 
Head grey, the central area lighter ashy grey, on posterior 
vertex with a blackened area on either side of this mid¬ 
line ; anterior vertex narrower than the diameter of scape. 

Pronotum grey, narrowly blackened medially above. 
Mesonotal prscscutum light grey, the disk with three 
narrow black stripes that are subequal in extent to the 
interspaces ; lateral prsescutal margins soarcely darkened, 
in cases paling to huffy; humeral region restriotedly 
pale ; the broad median area of scutum, with the scutellum 
and parascutella, yellow, the centres of scuta] lobes black ; 
mediotergite brownish black. Pleura dark, sparsely 
pruinose, the dorsopleural region light yellow; meral 
region paler. Halteres with stem pale, knob darkened. 
Legs with coxse yellow, the fore and middle pair darker 
except at tips ; trochanters testaceous yellow ; femora 
black, the bases obscure yellow, the tips very narrowly 
and insensibly paler, in cases more abruptly and con¬ 
spicuously so ; tibiae and tarsi black. Wings broad ; 
ground-oolour weakly brown with a very restricted pale 
brown pattern, including seams at the supernumerary 
cross-vein in cell Sr ; fork of Sc and origin of Rb ; stigma ; 
cord and outer end of cell 1st M 2 not darkened; veins 
pale brown. Venation: Sc very short, Sc t ending 
opposite to just beyond origin of Rb, Sc 2 at its tip ; m~cu 
close to fork of M. 

Abdominal tergites brownish black ; stemites brownish 
yellow; hypopygium dark. Male hypopygium (fig. 6) 
with the median region of tergite deeply emarginate. 
Basistyle, b, with the ventromesal lobe rather large, 
simple. Ventral dististyle, vd, large and fleshy, more 
than twice as extensive as the basistyle; rostral pro¬ 
longation with two unequal spines near base, these arising 
from short individual tubercles; spines placed close 
together, the outermost one a little longer. Dorsal 
dististyle strongly curved, the decurved tip acute. 
Gonapophyses, g, with mesal apical lobes slender, pale, 
i&deagus, a, terminating in two lobes that are extended 
.caudad into pale triangular points. 

Hob. Peru (Junin). 
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Holotype, <J, Huasahuasi, Tarma, altitude 2800 metres* 
April 7, 1940 (Woytkowski). Paratopotype, <J, April 19, 

1940. 

Limonia (Oeranomyia) provocator is well distinguished 
from other speoies having tristriate mesonotal praascuta 
by the blackened femora with pale tips, the very restricted 
dark wing pattern, short 8c, and in the details of structure 
of the male hypopygium. It is most similar to L. (0.) 
inmquispinosa Alexander (Ecuador), yet amply distinct. 

Limonia ( Oeranomyia ) conquisita , sp. n. (Fig. 7.) 

Size small (wing, male, less than 4-5 mm.); general 
coloration buffy grey, the preescutum with three con¬ 
spicuous black stripes, additional to the darkened lateral 
borders ; legs brown to brownish black, the femoral tips 
narrowly and vaguely paler; wings faintly tinged with 
brown, the oval stigma darker brown ; no other distinct 
dark marks except a vague cloud at fork of Sc ; vein Sc 
short; male hypopygium with the rostral prolongation 
of the ventral dististyle small, bearing a long conspicuous 
tubercle that is provided with two unequal spines, the 
terminal one longer, the smaller spine shortly removed 
from the summit of tubercle. 

Male. —Length, excluding rostrum, about 4 mm.; wing 
4>3 mm.; rostrum about 2 mm. 

Rostrum about one-half as long as the body, brownish 
blaok. Antennae black throughout; flagellar segments 
oval. Head grey, with a narrow pale median line, thiB 
latter on posterior vertex bordered by extensive blaokened 
areas. 

Pronotum buffy grey, narrowly darkened medially. 
Mesonotal praescutum buffy grey, with three conspicuous 
black stripes in addition to the darkened lateral borders, 
the stripes wider than the interspaces ; scutal lobes dark 
brown, the median area paler; scutellum brown, the 
posterior portion paler; mediotergite brown. Pleura 
brownish testaoeous, paler ventrally. Halteres pale, the 
knobs dark brown. Legs with the coxae and trochanters 
testaoeous yellow ; femora brown, the tips very narrowly 
and vaguely paler; tibiae and tarsi brownish blaok. 
Wings faintly tinged with brown, the oval stigma darker 
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brown; a scarcely indicated brown cloud at fork of Sc 
and origin of Ra ; veins pale brown. Venation : Sc short, 
Sc t ending just beyond origin of Ba, Sc a at its tip; a 
supernumerary cross-vein at near mid-length of oell Sc ; 
R a shorter than the free tip of Sc a ; basal section of B i+S . 
oblique, about one-half longer than r-m ; m~cu before 
fork of M ; cell 2nd A relatively wide. 

Abdomen, including hypopygium, dark brown; basal 
stemites yellow. Male hypopygium (fig. 7) with the 
caudal border of tergite, 9 t, conspicuously emarginate. 
Ventral dististyle, vd, much larger than the basistyle, the 
rostral prolongation short, with a conspicuous cylindrical 
tubercle near its base; rostral spines very unequal in 
size, both arising at or near the summit of the tubercle; 
terminal spine longest, gently curved, about twice the 
length of tubercle ; second spine slightly subterminal in 
position, straight, a little shorter than the tubercle bub 
longer than the apical portion of the prolongation. 

Hob. Peru (Junin). 

Holotype, g, Huacapistana, Tarma, altitude 3600- 
6400 feet, February 6, 1940 ( Woyikowaki). 

From the other regional members of the subgenus 
having the disk of the prsescutum conspicuously trivittate 
with dark brown or black, the present fly is well- 
distinguished by the small size, unpatterned legs, very 
restricted wing-pattern, short Sc, and by the quite 
distinct male hypopygium, notably the ventral dististyle 
and its rostral prolongation. Among other species the 
fly is most similar of Limonia (Qeranomyia ) fluxa Alex¬ 
ander, yet differs in all details of structure of the male 
hypopygium. 

Limonia (Qeranomyia) sequabilis deplexa, subsp. n. 

Differs from the typical form, sequabilis Alexander, of 
northern Argentina, chiefly in the details of structure 
of the male hypopygium, notably the rostral prolonga¬ 
tion of the ventral dististyle and its spines. These 
spines are so closely approximated or fused as to appear 
like a single long spine directed mesad or ceph&lad; 
the common basal tubercle, while very large and tumid, 
is smaller than in the typioal form and is apioally produced 
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into a mote slender neck-like portion that is well elevated 
above the body of the lobe. The typical form has this 
basal tubercle exceedingly large and tumid, with virtually 
its whole length appressed to the prolongation, the neck 
portion short and only slightly elevated. 

Hob. Peru (Junin). 

Holotype, $, Huacapistana, Tarma, altitude 3600- 
5400 feet, February 14, 1940 ( Woytkowski). Allotype , $, 
pinned with type. Faratopotypea, 6 February 4- 
March 1, 1940; pamtype, 1 (J, Carpapata, Tarma, alti¬ 
tude 2600 metres, May 4, 1940 ( Woylkouwki). 

Limonia (. Rhipidia) nobilissima, sp. n. 

Size very large (wing, female, over 12 mm.); general 
coloration grey ; thoracic pleura with a broad, brownish 
black, longitudinal stripe ; knobs of halteres infuscated ; 
femora brownish yellow, with a narrow, virtually terminal, 
dark brown ring ; wings whitish subhyaline, spotted and 
dotted with brown; Sc long, Sc 1 ending opposite or 
beyond three-fourths the length of the long Rs ; m~cu 
before fork of M ; abdominal stemites brownish black, 
their central portion extensively obscure yellow. 

Female. —Length about 10 mm. ; wing 12-6 mm. 

Rostrum black, sparsely pruinose, about one-third the 
remainder of head ; palpi black. Antennae black through¬ 
out ; flagellar segments (female) moderately produced, 
the abrupt apical pedicles yellow; terminal segment 
about one-third longer than the penultimate. Head light 
grey, the anterior vertex more infuscated; anterior 
vertex about equal in width to the diameter of scape. 

Pronotum dark brown. Mesonotal praescutum with 
disk reddish brown, patterned with darker brown, the 
usual stripes more or less confluent, the median one 
ending as a still darker area some distance before suture ; 
lateral borders of preescutum more greyish; posterior 
solerites of notum chiefly pale grey, the soutal lobes with 
darkened centres ; mediotergite with a scarcely indicated 
darkened median vitta. Pleura grey, with a broad and 
conspicuous longitudinal brownish-black stripe extending 
from the pronotum across the dorsal pleurites and dorso- 
pleural membrane to just before the root of the halteres 
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on the pleurotergite; Btemopleurite not darkened. 
Halteres yellow, the knobs infuscated. Legs with the 
coxae greyish yellow pollinose; trochanters osbcore 
yellow ; femora brownish yellow with a narrow, virtually 
terminal, dark brown ring; tibiae obscure yellow, the 
tips even more narrowly blackened ; tarsi obscure yellow, 
the terminal two segments black. Wings whitish sub- 
hyaline, with an abundant spotted and dotted brown 
pattern ; the larger brown spots are distributed as follows : 
before mid-legnth of cell C; origin and fork of Ba ; /Scj 
and Sc 2 ; still smaller spots at B t and the free tip of 
Sc a , m-cu, and at ends of all longitudinal veinB ; darkened 
dots in virtually all cells, those of the cephalic third more 
free ; stigmal area scarcely evident, yellow, its outer end 
delimited by the brown spots at B t and the free tip of Sc 3 ; 
veins yellow, darker in the clouded areas. Venation; 
Sc long, ending about opposite three-fourths to four- 
fifths the length of the long Its, Sc t some distanoe from its 
tip, at near mid-distance to the origin of Ra ; m-cu 
approximately one-half its length before the fork of M; 
cell Is* M t about as long as vein M x +2 beyond it. 

Abdominal tergites brown, sparsely pruinose ; stemites 
brownish black, the central portions extensively obscure 
yellow; terminal segments, including genital shield, 
obscure orange. Ovipositor with valves horn-colour; 
ceroi slender and slightly upcurved. 

Hob. Peru (Junin). 

Holotype, ?, Huasahuasi, Tarma, altitude 2800 metres, 
April 7, 1940 (Woytkowaki). 

Limonia ( Bhipidia ) nobiliaairm is the largest species 
of the subgenus so far described. It is entirely distinct 
from the only other very large regional species, L. (B.) 
atonei Alexander, of Colombia, differing in all details of 
ooloration of the body and wings. 

Limonia (Bhipidia) myrioaticta, sp. n. 

General ooloration brownish grey, the mesonotum 
patterned with brown; antennae usually long-bipeotinate 
for the female sex, with flagellar segments three to nine, 
inclusive, each bearing two branches that exoeed the 
segments in length; femora pale brownish yellow, the 
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narrow tips clearer yellow ; tibiae and tarsi light yellow ; 
wings pale yellow with a heavy and abundant spotted 
and dotted brown pattern, the dots unusually numerous; 
Sc long; m-cu at or shortly beyond the fork of M ; 
-abdominal tergites light brown, bordered laterally and 
eaudally with darker brown. 

Female. —Length about 0-5-6-7 mm.; wing 7-7-4 mm. 

Rostrum and palpi black. Antennae unusually long- 
bipectinate for the female sex ; scape, pedicel, basal 
enlargements and branches of flagellar segments, and the 
entire terminal segment dark brown ; pedicels of flagellar 
segments and all of segments twelve and thirteen white ; 
flagellar segments one and two simply unipectinate, the 
latter with a longer branch ; flagellar segments three to 
nine, inclusive, with long branches that exceed the seg¬ 
ments in length ; flagellar segments ten and eleven each 
with a short simple projection, the latter shortest; ter¬ 
minal segment nearly one-half longer than the penultimate, 
narrowed outwardly. Head dark grey, the anterior 
vertex reduced to a linear strip. 

Pronotum dark brown. Mesonotum brownish grey, 
the prsescutum patterned with brown, appearing as 
three capillary central vittse on anterior half, on the 
posterior half widely expanded to involve most of the 
disk ; scutal lobes with darkened centres ; soutellum and 
mediotergite greyish pruinose with a capillary dark brown 
median vitta. Pleura chiefly greyish brown, the ventral 
stemopleurite whitened, bordered above by a slightly 
darker brown longitudinal line, with a second somewhat 
similar line across the ventral anepistemum. Halteres 
brownish yellow. Legs with the coxes darkened basally, 
their tips pale ; trochanters yellow ; femora pale brownish 
yellow, the narrow tips clearer yellow; tibiae and tarsi 
light yellow, only the terminal tarsal segments dark 
brown. Wings with the ground-colour pale yellow, the 
prearcular field somewhat more intensely so; a very 
heavy brown spotted and dotted pattern, including 
major darker bown spots in bases of oells R and M, at 
supernumerary cross-vein in cell Sc, origin of Rs, along 
cord and outer end of cell 1st M „ R t and adjoining portions 
-of the radial veins behind it; all ceils of wing abundantly 
-dotted with paler brown specks ; veins yellow, brownish 
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blaok in the major patterned areas. Venation: Sc long, 
Sc 1 ending near two-thirds to three-fourths the length 
of Be, Sc a near its tip; a supernumerary cross-vein in 
oell Sc at near mid-distance between arculus and origin 
of Be ; Its long, angulated at origin ; cell let M t longer 
than vein M l+2 beyond it; m~cu at or shortly beyond 
the fork of M. 

Abdominal tergites light brown, the lateral, and 
especially the posterior borders of the segments, margined 
with darker brown; sternites obscure brownish yellow, 
with the posterior borders darker brown ; genital segment 
brownish yellow ; oeroi slender, strongly upourved, horn- 
yellow. 

Hab. Peru (Junin); Ecuador (Oriente). 

Holotype, 9 . Satipo, Jauja, Peru, altitude 800-900 
metres, July 16,1940 ( Paprxychi ). Paratype, 9 , Abitagua, 
Ecuador, altitude 1800 metres, April 15, 1940 (Mac¬ 
Intyre). 

Limonia (Bhipidia) myrioeticta has the abundantly 
dotted wing-pattern much as in L. (B.) cramptoni Alex¬ 
ander, of north-eastern Brazil, and L. (B.) microeticta 
Alexander, of northern Argentina and south-eastern 
Brazil, but in all other respects is a very different fly. 
The unusual development of the flagellar branches in the 
female sex is noteworthy. 

Limonia ( Bhipidia) invaripennis, sp. n. (Fig. 8.) 

Size large (wing, male, 9 ram. or more); general 
ooloration buffy to grey, the prsesoutum with a dark 
median stripe; antennse of male elongate, with ten 
segments bearing two very long branches, in addition to a 
small basal stub or spur ; wings with dark pattern very 
reduced; male hypopygium with the rostral prolongation 
a conspicuous flattened blade, the rostral spines arising 
dose together from near mid-length on the face of the 
blade ; mesal apioal lobe of gonapophysis elongate, con¬ 
stricted at near mid-length. 

Male. —Length about 9-5-10 mm.; wing 8-10-6 mm.; 
antenna about 4-4-2 mm. 

Female .— Length about 8‘5-9 mm. ; wing 9-10 mm. ; 
antenna about 2 mm. 
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Rostrum and palpi black. Antennae of male elongate, 
as shown by the measurements, with ten unequally 
tripectinate segments, the shortest branch a mere basal 
spur; first flagellar segment with a single long branch 
that is subequal in length to the pedicel of the segment; 
flagellar segments two to eleven, inclusive, tripectinate, 
as mentioned, the longest branches about three times the 
segments, the short spur less than the basal enlargement; 
terminal segment elongate, about one-half longer than the 
penultimate; antennae and branches black, the pedioels 
whitened ; antennae of female short, simply Berrate, the 
flagellar segments with a slight basal projection that is 
shorter than the apical pedicel; terminal segment nearly 
twice the penultimate. Head dark brownish grey; 
anterior vertex narrow, in male reduced to a linear strip 
that is about equal to the width of a single ommatidium, 
in female slightly wider. 

Pronotum brownish grey, the posterior portion more 
buffy. Mesonotal prsesoutum ranging from buffy to grey, 
with a conspicuous dark brown oentral stripe that is 
wider in front; in some specimens this stripe paler and 
interrupted by dark lines; lateral stripes lacking; 
posterior sclerites of notum dark brownish grey, the 
scutellum paler. Pleura brownish grey, narrowly striped 
longitudinally with blaokened lines, the more dorsal one 
longer. Halteres brownish black, the base of stem 
yellow ; in cases, stem entirely yellow, knob dark brown. 
Legs with the coxes yellow, more or less darkened basally, 
especially the fore pair ; trochanters yellow ; fore femora 
dark brown, the bases yellow; middle and posterior 
femora obscure yellow or brownish yellow with the tips 
more narrowly darkened; tibise and tarsi dark brown. 
Wings with a greyish tinge, the dark pattern muoh 
reduced, the stigma most evident, appearing as a slightly 
darkened ring with the centre pale ; oells C and Sc a trifle 
darker than the ground; cord and outer end of cell 1st M 9 
narrowly seamed with darker, more evident in female; 
veins brown. Venation: Sc long, Sc^ ending about 
opposite two-thirds the length of Ra, Sc. at its tip : m-cu 
close to fork of M. 

Abdomen of male somewhat elongate ; tergites brown, 
the caudal borders narrowly darker brown to brownish 
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black; eternites more obscure yellow, the incisures 
narrowly darkened; outer segments and hypopygium 
brownish black. Male hypopygium (fig. 8) with the 
tergite, 9 1, transverse, narrowed apioally, the posterior 
border gently emarginate. Basistyle, 6, with the ventro- 
mesal lobe relatively stout, bifid, the smaller arm or 
tubercle liearing a strong seta, the major lobe with a row 
of five or six similar tubercles with long setee. Dorsal 
dististyle slender, the tip acute. Ventral dististyle, vd, 
dark ooloured, relatively small, with a very large and 
conspicuous rostral prolongation, shaped as a yellow 
flattened blade, the tip acute ; rostral spines plaoed dose 
together at base of prolongation, lying in a shallow de¬ 
pression at near mid-length of blade. Gonapophyses, g, 
with tnesal-apical lobe elongate, constricted at near mid¬ 
length. Anal tube terminating in two fleshy lobes or 
papilla?. 

Hab. Peru (Junin). 

Holotype, <J, Huasahuasi, Tarma, altitude 2800 metres, 
April 15,1940 (WoytJcomH). Allotopolype, 9, pinned with 
typo. Paratopotypes, 10 <J9, April 15-25, 1940. 

In the unoqually tripectinate flagellar segments of the 
malo sex, the present fly agrees most nearly with Litnonia 
(Rhipidia) inaquipectinafa Alexander, of northern Argen¬ 
tina, and L. (R.) tripectinata Alexander, of Colombia, 
differing from both in the largo size, almost unpattemed 
wings, and especially in the somewhat remarkable male 
hypopygium. 

Limonia (Rhipidia) inmripennis carpapata, subsp. n. 

Male. —Length about 7-5 mm.; wing 8 ham.; antenna 
about 3-8 mm. 

Characters as in the typical form, differing especially 
in the smaller size, more heavily patterned wings, and 
especially in the structure of the male hypopygium. 

Wings with darkened clouds at origin of Re, fork of 8c, 
along cord and outer end of cell let M t , and as heavy 
oentral washes in the outer radial and medial oells; 
stigma with oentral area pale, as in the typical form,. 
Mal e hypopygium of the same general type as the typical 

Ann. A Mag. N. Hitt. Ser. 11. Vd. viii. 23 
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form, but with all structures slightly modified. Ventro- 
mesal lobe of basistyle very narrow, only about one-half 
as thick as in typical irwaripennis, gradually narrowed to 
the simple pointed apex. Rostral prolongation even more 
flattened, the outer portion forming an even stronger 
angle, the total length of blade longer. Gonapophyses 
with mesal-apical lobes darkened and very narrow. 
Apioal lobes of anal tube much stouter, strongly darkened. 

Hab. Peru (Junin). 

Hololype, <J, Oarpapata, Tarma, altitude 2600 metres, 
May 3, 1940 ( Woytkowski). 

lAmonia ( Rhipidia ) profana, sp. n. (Pig, 9,) 

Antennae (male) with ten bipectinate flagellar segments ; 
general coloration of mosonotum obscure brownish yellow, 
the prawcutum with four darker brown stripos ; scutollum 
and mediotergite dark; pleura pale greyish brown, 
stripod longitudinally with black; halteres dusky; 
femora brown, paler basally, all tarsi dark; wings with 
a heavy brown pattern, including five major oostal 
areas ; Se t ending at near two-thirds the length of Rs ; 
abdominal tergites dark brown, stemites biooloured, 
yellow with conspicuously darkened posterior borders; 
male hypopygium with the lobe of basistyle a simple 
blackened dub, expanded distally. 

Male. —Length about 9 mm.; wing 10 mm.; antenna 
about 2-6-2-Q mm. 

Female. —Length about 7 mm.; wing 8 mm. 

Rostrum and palpi black. Antennae black, including 
the basal four segments and all branches ; apical pedicels 
of remaining branched segments white ; in male, flagellar 
segments two to eleven, inclusive, each with two long 
branohes, the longest nearly three times the segments; 
first flagellar segment with a single stout spur; penulti¬ 
mate segment with branohes slightly exceeding the seg¬ 
ments ; terminal segment simple, longer than the pen¬ 
ultimate ; in female, all flagellar segments exoepting the 
last with a single strong Bpur that iB shorter than the 
segment itself. Head dark grey; eyes of male con¬ 
tiguous on vertex. 
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Mesoonotal prsDsoutum with the ground-colour obscure 
brownish yellow, with four darker brown stripes, the 
intermediate pair only narrowly separated medially; 
lateral stripes incurved at their anterior ends, isolating 
the posterior interspaces from the remainder of ground ; 
scutum dark brown, the anterior portion of median area 
restrictedly paler; scutellum dark brown, in cases with 
a soaroely indicated median pale line; mediotergite 
brownish black. Pleura pale greyish brown, striped longi¬ 
tudinally with black, the dorsal stripe broader and more 
conspicuous, extending from the cervical region to the 
base of abdomen; ventral stripe poorly differentiated, 
occupying the sternopleurite. Halteres dusky, the ex¬ 
treme base of stem yellow. Legs with coxse and tro¬ 
chanters yellow, the fore coxae dark brown on more 
than the basal half; femora obscure yellow basally, 
passing into brown, tho tip not abruptly blackened; 
tibiae and tarsi brownish black. Wings with the ground- 
colour cream-yellow, chiefly restricted to the interspaces 
of the cephalic and outer portions, including both sides 
of the cord; a conspicuous brown pattern, including 
five major markings along anterior border, these more 
extensive than tho interspaces, the last at stigma; cord 
and outer end of cell la/ similarly seamed with darker ; 
posterior cells of wing almost uniformly suffusod with 
a slightly paler shade of brown ; veins brown, yellow 
in the interspaces of the costal field. Venation: Sc 
long, Scy ending at near two-thirds the length of Ra, Sc t 
at its tip ; cell let M a shorter than vein M l+i beyond it; 
m~cu close to fork of if. 

Abdominal tergites dark brown; basal sternites light 
yellow, the posterior borders conspicuously dark brown, 
the extreme bases of the Bucoeeding segments narrowly 
darkened. Male hypopygium (fig. 8) with the tergite 
small, the caudal border oonvexly rounded. Basistyle, 
b, with a dark-coloured ventromesal lobe that is shaped 
as a simple club expanded at outer end and here provided 
with long delicate setro from very small inconspicuous 
punctures. Dorsal dististyle long and slender, the tip 
acute. Ventral dististyle, vd, large and fleshy, dark 
coloured, its area more extensive than that of basistyle; 



840 


Dr. C. P. Alexander on 


rostral prolongation small and slender, tipped with two 
long setae that exceed the prolongation in length ; rostral 
spines relatively short, placed close together at near 
mid-length of prolongation, arising from small basal 
tubercles. Gonapophysos, g, with mesal-apioal lobes 
narrowly blackened and pointed at tips. 

Hah. Peru (Junin). 

Holotype, <J, Huasahuasi, Tarma, altitude 2800 metres, 
April 23, 1940 ( Woytkoimki). Allotojtotype, $, with the 
type. Paratopotypes, 1 <J, 1 9, April 12-20, 1940. 

Limonia ( Rhipidia) prof am is closest to L. (if.) «wc- 
centiva, sp. n., differing especially in the structure of the 
male hypopygium, as the simple darkened lobe of the 
basistylo. 

Limonia ( Rhipidia) euccentiva, sp. n. (Fig. 10.) 

General coloration brown, the prtesoutum with three 
darker stripes; antennae of male with ten flagellar seg¬ 
ments that bear two long branches, these about three 
times as long as the segments ; femora brownish yellow, 
the tips narrowly and abruptly blackened ; wings cream- 
yellow, with five conspicuous brown ooBtal areas; oord 
and outer end of cell 1st M t seamed with brown ; male 
hypopygium with the ventromesal lobe irregular in out¬ 
line, expanded outwardly, at near mid-length bearing 
a conspicuous finger-like lobe. 

Male. —Length about 7*6-8 mm.; wing 9-9*5 mm.; 
antenna about 3*5 mm. 

Female. —Length about 7*5-8 mm.; wing 8*6-10 mm. 

Rostrum and palpi black. Antennae black, the apical 
pedicels of the flagellar segments white; flagellar segments 
(male) two to eleven, inclusive, each with two long con¬ 
spicuous branches, the longest about throe times the length 
of tho segment; first flagellar segment with a simple short 
spur only; penultimate segment with the branches un¬ 
equal in length, the longest subequal to the segment; 
terminal segment about as long as the penultimate; in 
female, flagellar branches simple, a little shorter than the 
segments. Head dark grey; eyes (male) large, almost 
contiguous above, the vertex greatly reduoed; in female, 
the vertex only a trifle wider. 
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Mesonot&l prsoscutum chiefly covered by three brown 
stripes, the bufly to greyish interspaces indicated behind, 
the anterior and lateral portions of the solerite still 
darker brown ; scutal lobes brown, the median area and 
central portion of scutellum pale ; remainder of scutellnm 
and the mediotergite dark. Pleura brown, with a con¬ 
spicuous black longitudinal stripe aoross the dorsal 
sclerites, extending to base of abdomen ; ventral sterno- 
pleurito less distinctly darkened. Ualteree dusky, the 
base of stem yellow. Legs with coxes obscure yellow, 
the bases of the fore and middle pair more infusoated; 
trochanters obscure yellow; femora obscure yellow to 
brownish yellow, the tips very narrowly but abruptly 
blackened, the amount subequal on all legs; tibiae and 
tarsi dark brown to black. Wings with the ground¬ 
colour cream-yellow, with five conspicuous brown areas, 
the posterior portion of wing paler brown; fifth dark 
area at stigma; all dark costal areas well-separated, 
the second sometimes reduced or even virtually lacking ; 
third and fourth areas, at origin of Rs and fork of Sc, 
well separated ; distinct brown seams on cord and outer 
end of cell 1st M 2 ; veins brown, yellow in the costal 
interspaces. Venation : Sc long, Sc t ending near three- 
fourths the length of Rs, Sc t at its tip; cell let M t 
shorter than vein M 1+t beyond it; m-cu close to fork 
of M. 

Basal abdominal tergites weakly bicoloured, the bases 
obscure brownish yellow, the broad apices black; outer 
tergites more uniformly blackened ; stemites more 
evidently bicoloured, the yellow bases less obscured; 
hypopygium blaok. Male hypopygium (fig. 10) with the 
tergite, 9 1, narrow, transverse, the caudal margin sub¬ 
truncate to very gently oonvex. Basistyle, b, with the 
ventromesal lobe long and oonspiouous, dark ooloured, at 
near mid-length bearing a slender finger-like lobe, around 
base of latter with several strong setse; apex of lobe 
produoed into three tubercles that bear strong spinous 
setae. Dorsal dististyle Blender, the tip acute. Ventral 
dististyle, vd, relatively small, dark ooloured, its area 
about equal in extent to the total area of basistyle; 
rostral prolongation small, relatively short, only a little 
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longer than the rostral spines, these latter plaoed close 
together on faoe of prolongation near base. Gonapo- 
phyaes, g, with mesal-apical lobes of moderate length, the 
tips acute. 

Hob. Peru Junin). 

Holotype, <$ Huasahuasi, Tarma, altitude 2800 metres, 
April 13, 1940. ( Woytkoweki). Allotopotype, y, April 24, 

1940. Paratopotypes, 4 <J¥, April 21-24, 1940. 

Limonia ( Rhipidia) avccentiva is closest to L. (R.) 
profana, sp. n., from which it differs conspicuously in the 
structure of the male hypopygium. In other regards, the 
narrowly blackened femoral tips of the present fly, 
together with the longer antennae and flagellar branches, 
provide further characters for separation of the two 
species. 


Limonia ( Rhipidia) vafra, sp. n. (Fig. 11,) 

General coloration of the mesonotal prsescutum obscure 
yellow, with three broad, dark brown strips, the lateral 
borders further darkened; antenna* (male) with nine 
bipectinate flagellar segments, the branches relatively 
short; antenna* (female) with relatively short flagellar 
branches, the pedicels of the segments white; legs 
brownish black; wings brown, the costal border varie¬ 
gated with darker brown and pale, the latter areas much 
smaller than the former ; male hypopygium with the lobe 
of basistylo stout on basal half, the distal portion ahrupily 
narrowed; rostral prolongation of ventral dististyle long 
and slender, the two spines at base of prolongation. 

Male. —Length about 6-7 mm.; wing 6-8 mm.; 
antenna about 2-2-3 mm. 

Female. —Length about 6-6-6 mm.; wing 6-6-6-8 mm.; 
antenna about 1-6 mm. 

Rostrum and palpi black. Antenna relatively short, 
in male with nine bipectinate segments; first flagellar 
segment with a simple lobe only ; flagellar segments two 
to ten, inclusive, each with two relatively short branches, 
the longest about twice the sogment or slightly less; 
antepenultimate segment with branches unequal in length, 
one being much shorter; apical segment simple and only 
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a little longer than the penultimate; basal enlargements 
and branches of Segments black, the pedicels white to 
brownish white. In female, antenn® merely pectinate, 
the flagellar segments excepting the last produoed into a 
lobe that is about equal in length to the basal swelling 
itself, on the outer segments even smaller ; basal enlarge* 
ments black, the apical pedicels white to brownish white ; 
both the branches and apical pedicels longer than in the 
corresponding sex of variicoata, which moreover has the 
apical pedicels blackened like the basal enlargements. 
Head dark grey ; anterior vertex in male reduced to a 
linear strip that is subequal in width to about a single row 
of ommatidia; in female, anterior vertex a trifle wider 
though still narrow. 

Pronotura brownish black. Mesonotal praesoutum with 
the ground obscure yellow or brownish yellow, with three 
broad dark brown stripes, the median one especially wide, 
restricting the posterior interspaces to narrow lines; 
lateral and cephalic praescutal margins similarly infuscated; 
scutal lobes dark brown, the median area obscure yellow, 
the colour narrowly produoed on to the central portion of 
scutellum, which is otherwise dark brown; postnotum 
dark brown. Pleura brown above, yellow on ventral 
portion, with two black longitudinal stripes, the dorsal 
one broad, extending from the cervical region to the base 
of abdomen, the ventral stripe very narrow, occupying the 
sternopleurite and continued above the mid-cox® on to 
the meron. Halteres blackened, base of stem narrowly 
yellow. Legs with coxae yellow, the fore pair darkened 
on basal portion ; trochanters yellow ; remainder of legs 
brownish black to black, the femoral bases restriotedly 
brightened. Wings of male with the ground-colour brown, 
the costal border with five major darker brown areas that 
are separated by much narrower pale markings; cord 
and outer end of oell lsf if, more or less distinctly bordered 
by darker brown ; third oostal darkening (at origin of He), 
separated from the fourth (at fork of Sc) ; veins dark 
brown, paler in the whitened oostal interspaces. In 
female, the dark posterior portion of wing is more 
variegated with pale areas, including the oentre of oell 
1st Jf„ before cord and beyond outer end of oell 1st Jf„ 
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and in outer end of cell 1st A. Venation : Sc long, Sc t 
en ding 1 about opposite one-half to two-thirds the length 
of Its, Sc a a t its tip ; cell 1st Jf 3 rectangular; m-cu close 
to fork of M. 

Abdominal tergites dork brown , the posterior borders 
of segments and the hypopygium brownish blaok ; in 
oases, tergites uniformly brownish black to black; 
stemites light yellow, the posterior borders broadly 
infuscated, the outer segments uniformly darkened. Male 
hypopygium (fig. 11) with the tergite, 9t, narrow, its 
median caudal portion ill-delimited. Basistyle, b , and its 
lobe dark coloured, the latter stout on basal half, the 
distal portion produced into a much more slender lobe 
that is provided with numerous small seta*. Dorsal 
dististyle slender, its tip acute. Ventral dististyle, vd, 
relatively small, its total area subequal to that of basistyle, 
the rostral prolongation long and slender, with the two 
spines placed at extreme baRe ; spines subequal in length, 
placed close together, arising from Rmall separate tubercles; 
apex of prolongation bearing two very strong setae. 
Mesal-apical lobe of gonapophysis, j7, gently curved, 
blackened. 

Hab. Peru (Junin). 

Holotype , <J, Carpapata, Tarma, altitude 2000 metres, 
May 0, 1940 ( Woytkowski). AUotopotypc , $, May 1, 
1940. Paratopotypes , 6 <??, May 1-15, 1940; paralyses, 

2 <J<y, Huasahuasi, altitude 2800 metres, April 20, 1940 

( WoytlcvwM). 

The most similar species is Limonia (Rhipidia) variieosta 
Alexander, of northern Panama, which is still known to 
me only in the female sex. This latter differs from the 
same sex of the present fly in details of coloration and in 
the structure and coloration of the antennas, as described 
above. 
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XXX .—On Curcuiionidffi (Col.) from Burma. 

By Sir Guy A. K. Marshall, F.R.S. 

During his expedition to Burma in 1934, Dr. R. Malaise, 
of the Stockholm Museum, colleoted a considerable 
number of weevils, whioh he kindly entrusted to me 
for identification. In the present instalment only the 
subfamilies Braohyderin®, Otiorrhynchin®, Eremnin® 
and Sitonin® are dealt with. 

The Curculionid fauna of Burma is extraordinarily 
rich, and although a good many species have already 
been described from that country, of the 43 dealt with 
in this paper no less than 23 proved to be new to science ; 
and of these more than half were taken in a single locality 
—Kambaiti; but there are also 14 species represented by 
single specimens which cannot be identified. 

The types of all the new species will be found in the 
Stockholm Museum, with the exception of that of 
Crinorrhinus Strabo, which is in the British Museum; 
and Dr. Malaise has kindly allowed ootypes of all the other 
species to be retained for the latter Museum. 

Subfamily Bracuydbbism. 

Blosyrus oniscus Oliv.—1 Punkaung, between Sadon 

and Myitkyina, N.E. Burma, vii. 1034. 

Blosyrus asdlus Oliv.—1 $>, S. end of Into Lake, 900 m., 
S. Shan States, ix. 1934. 

4im. d> Mag. N. Hist. Ser. 11. Vcl. viii. 
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Blosyrodes quadrinodosu8 Jok.—1 $, Kambaiti, 2000 m., 
N.E. Burma, v. 1934. 

DermcUoxenus marmoreus, sp. n. 

<J$. Derm black, with grey scaling, the elytra with 
irregular whitish patches interspersed with bare black 
patches and shiny black granules. 

Head somewhat transverse but longer than usual, 
with a broad shallow impression across the vertex, the 
distance from the eyes to the impression being nearly as 
long as an eye, with dense scaling (except on the middle 
line) and sparse minute granules; forehead flat, with a 
short deep median stria which continues to the vertex 
in the form of an obsolete carina; eyes very convex, 
subconical, highest behind the middie. Rostrum separated 
laterally from the head by a deep sulcus which is broadly 
interrupted in the middle, comparatively narrow, longer 
than broad, parallel-sided in the basal half and moderately 
widened at the gense, very shallowly impressed in the 
middle, with a low median oarina and an obsolescent 
oblique carina on each side of it; the epistome almost 
flat, with its lateral angles projecting forwards in a sharp 
point. Antennse slender, elongate, red-brown, bare except 
for scaling on the apex of the scape ; funicle with joint 2 
much longer than 1, which is only slightly longer than 3, 
the distal joints elongate and clavate. Prothorax nearly 
as long as broad in rf, a little broader in ?, almost parallel¬ 
sided from the base to far beyond the middle, then 
narrowing slightly with a curve to the apex ; dorsum 
uneven, with sparse shiny black granules and an almost 
bare, very shallow broad median sulcus. Elytrd narrowly 
ovate in <J, broader in $, regularly rounded laterally, 
widest at the middle; the striae so irregular as to be 
practically obliterated, the large punctures mostly filled 
with scaling, and with numerous large irregular shiny 
granules, some of which are transverse ; the setae minu te 
and recumbent. Legs long and slender, with dense grey 
scaling and small flattened black granules; corbels of 
hind tibise bare inside ; joint 2 of the hind tarsi a little 
longer than broad. 

Length 8*5-9‘5 mm., breadth 3'5-4*6 mm. 

N.E. Bttbsca : Kambaiti, 2000 m., 7 2 ir.,v. 1934: 

Sadon, 4000 ft., 1 <J, vi.-vii. 1984. 



347 


Curoulionidse from Burma. 

A very distinct species, differing from its other Indian 
congeners not only in its colouring, but also in the confused 
coarse punctures on the elytra, the acute processes of the 
epistome and the bare antennae. 

Tanymecvs vcrlorenii Voll.—7 <?<J, 7 $$, S. end of Inle 
Lake, 000 m., S. Shan States, ix. 1934; 2 $$, Moulmein, 
xi. 1934. 

Hypotneces sqvamosus F. var. pvlverulentus F.—6 
0 $?, Myitkyina, 175 m., iii. 1934; 2 <J<J, Washaung, 200 m., 
20 km. from Myitkyina, vii. 1934 ; 2 Sadon, 1200 m., 
v.-vii. 1934. 

Lepropus fluvovittatus Paso.—1 Punkaung, between 

Sadon and Myitkyina, N.E. Burma, viii. 1934. 

Lepropm lateralis F.--3 ex., Sadon, 1200 m., vi.-vii. 
1934; 3, Washaung, 200 m., 20 km. E. of Myitkyina, 
viii. 1934; 20, S. end of Inle Lake, 900 m., S. Shan 
States, ix. 1934 ; 5, Taunggyi, 1500 m., viii.-x. 1934; 
15. Pekkong, 900 m., x. 1934; 1, Sukli, 600 m., 75 km., 
E. of Moulmein, x. 1934; 3, Mekane, 200 m., 90 km. E. 
of Moulmein, xi. 1934 ; 8 , Medaw, Siam, xi. 1934. 


Genus Sympiezomus Fst. 

In his valuable revision of the genera of Brachyderinae 
(Stett. ent. Zeit. xcvii. 1936, p. 231) Dr. F. van Emden 
has sunk this genus as a synonym of the African Iphisomus 
Gerst., but this view 1 am unable to acoept. Sym- 
piczomias, as at present constituted, is certainly a com¬ 
posite genus, and the typioal forms (the genotype being 
the Chinese 8. velatus Chev.) never present the striking 
facies characteristic of Iphisomus , with its inflated front 
femora and apparently persistent hairy mandibular 
appendages; moreover, in the latter the epistome is 
quite undefined and joint 2 of the funicle as long as 1, 
whereas in Sympiezomias the epistome is well marked 
and joint 2 of the funicle is shorter than 1. It seems 
better, therefore, to maintain the two genera as distinct, 
at least for the present. 

A review of the Oriental species shows that they fall 
into three homogeneous groups, which may be regarded 

24 * 
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as of generio significance, and they can be distinguished 
as follows:— 

1 (2)* Scutellum distinct; elytra with 

humeral fold ; hind tibiae never denti¬ 
culate ; epistome quite undefined, men- 
turn with only two set»; interooxai 
process of venter narrower, arcuate or 
annulate, suture between ventritee I 
ana 2 distinct throughout, ventrite 2 
much longer than 3+4. Indomiaa , gen. nov. 

2 (1), Soutelium concealed ; elytra without 

any humeral fold ,* hind tibiae denticu¬ 
late internally on apical half; epistome 
well defined, with a sulcus on each side 
of it. 

3 (4). Mentum with 4-6 setae; intercoxal pro¬ 

cess of venter narrower, arcuate or annu¬ 
late, suture between ventrites 1 and 2 
distinct throughout, ventrite 2 much 
longer than 3 + 4 in the middle; funicle 
with joint l normally longer than 2.... Sympiezomias Fst. 

4 (3). Montum with only 2 setae ; intercoxal 

process of venter oroader and truncate, 
suture between ventrites 1 and 2 more 
or less obliterated in the middle, ventrite 
2 not or only slightly longer than 3+4; 

funicle with the two basal joints equal. Burmotragus, gen. nov 

As thus restricted, Sympiezomiaa does not occur in 
peninsular India or Ceylon, but ranges through Burma, 
China and Japan. Of the species described in the ‘ Fauna 
of British India ’ (Col. Cure., pt. 1, 1916, p. 169) only 
eerratipea Mshl. belongs to this genus. 

It may be noted that two of the species listed under 
Sympiezomiaa in the Coleopt. Catal. (pt. 131) should be 
transferred to Oeotrogua, viz. inflatus Fst. and setoaus Aur. 

Sympiezomiaa subvirens, sp. n. 

<J. Berm black, with dense blue-green soales mingled 
with pale yellowish ones, the latter having usually a 
coppery reflection. 

Head with dense fine punotation and a deep median 
sulous, which extends behind the eyes. Soatrtm longer 
than broad, with a wide deep dorsal depression containing 
a deep median sulous whioh is broad at its apex and 
narrows behind, the depression bounded oh each side by 
a sharp carina, these carinse converging posteriorly, a 
deep stria adjoining them exteriorly, and the dorsal margin 
obtusely oostate; the upper edge of the sorobe not 
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curving downwards as usual but ceasing rather abruptly 
in front of the middle of the eye, there being a deep longi¬ 
tudinal depression between*it and the eye, so that when 
viewed from above the sides of the rostrum are distinctly 
smuate near the base. Antennae stout, black ; joint 1 of 
the funicie much longer than 2, the distal joints slightly 
transverse. Prothorax transverse (6:7), strongly rounded 
laterally, widest at one‘third from the base, which is 
distinctly marginate and much wider than the apex ; the 
dorsum only slightly convex longitudinally in the middle, 
with a very shallow transverse impression near the apex, 
rugosely punctate, the intervals bearing obtuse granules 
that are mostly covered with scaling, with a narrow median 
sulcus on the anterior half. Elytra broadly ovate, strongly 
and regularly rounded laterally, widest at the middle, 
without any trace of a humeral fold, marginate throughout 
at the base, the apices narrowly separated but without 
any mucros; the dorsal outline moderately convex, 
highest at one-third from the base, the posterior declivity 
steep and not impressed ; the fine striae with close punc¬ 
tures which are almost entirely hidden by scaling; the 
intervals broad and flat, of equal height, with numerous 
irregular small inconspicuous scale-like set®, which become 
much longer and erect only near the apex, especially on 
intervals 1-3. Legs with dense scaling as on the elytra ; 
hind tibiae finely denticulate on the apical half, the front 
pair moderately curved inwards at the apex. 

Length 7'8-8'0 mm., breadth mm. 

Bubma : S. Shan States, S. end of Inle Lake, 2 (J<J, 
ix. 1934. . , , . 

Allied to serratipes Mshl., 1916, which differs in lacking 
the lateral sinuation of the rostrum and the deep ante- 
ooular depression ; the elytra are more produced back¬ 
wards at the apex so that the declivity is much less steep 
and bears no erect set®, the front tibi® are more strongly 
curved, and the prothorax is of a different shape. 

Sympiezomias shanensis , sp. n. 

Berm black, with dense grey scaling (usually having 
a coppery reflection) and a few variable brown spots in 
the stri® on the elytra, 

Head with longitudinally oonfluent punotation (hidden 
by scaling) and a deep median sulcus which ascends to 
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the vertex. Rostrum, longer than broad, almost flat 
dorsally, with a deep parallel-sided median sulcus, the 
sublateral oarinse converging behind, the lateral stria 
shallow, and the margin subcarinate; the ante-ocular 
depression shallow. Antennm black, with the basal half 
of the scape red-brown ; funicle with the two basal joints 
subequal, the distal joints longer than broad. Prothorax 
nearly as long as broad (<$) or slightly broader ($), rounded 
laterally, widest at the middle, marginate at the base, 
which is wider than the apex; the dorsum almost flat 
longitudinally, rugose, the-low squamose granules usually 
bearing a small black spot, the median sulcus very shallow, 
often interrupted and sometimes obsolescent. Elytra 
broadly ovate, only slightly wider in 9, in which the sides 
are almost parallel in the middle, without any humeral 
fold, marginate throughout at the base, the apices dehiscent 
but not mueronate, the apical area slightly more acuminate 
in 9; the dorsal outline moderately convex, highest at 
one-third from the base, the declivity not impressed and 
a little steeper in $, in which the aj>ex is not produced 
downwards; the well-marked stria with large round 
separated punctures, which diminish greatly behind but 
are conspicuous through the scaling on the basal half; 
the intervals broad and convex, with numerous irregular 
small subrecumbent set®, which are never ereot on the 
declivity. Legs with dense grey scaling; hind tibi® 
sharply denticulate on the apical half, the front pair 
moderately curved at the apex. 

Length 6 - 7-8 # 5 mm., breadth 3 0-3 6 mm. 

Burma : S. Shan States, Taunggyi, 1500 m., 4 <J(J, 6 
viii.-ix. 1934. 

Allied to the preceding speoies and serratipes Mshl., 
but differing from them both in the longer second fttnicular 
joint, the more rugose pronotum, the large punctures 
on the elytra, and the convex intervals. 

Genus Ikdomzas, nov. 

The characters given in the key above sufficiently 
distinguish this new genus, of which Sympiezomias 
prasinus Boh., 1845, is the genotype. All the speoies de¬ 
scribed under Sympiezomias in the Faun. Brit. Ind. ( t . c., 
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belong to this genus except eerratipes Mshl., metalleacen 
Mshl., and aimilis Mehl. 

Up to the present the genus is not known to occur outside 
of peninsular India and Ceylon. 

Genus Bubmotbagus, nov. 

Genotype : Sympiezomias metallescens Mshl., 1916. 

In addition to the characters given in the key above 
the species of this genus differ from those of the two 
other genera in their more elongate facies, due to the 
greater prolongation of the apical area of the elytra 
(cf. Faun. Brit. Ind., 1. c., figs. 51, 53), and they more 
resemble in general form species of Grotragua "SohOnh. 

The only other described species to be inoluded in this 
genus is Sympiezomias eimilis Mshl., 1916, from Assam, 
the four remaining speoies being confined to Burma. 

Burmotragus malaisei, sp. n. 

<3$. Derm black, with dense soaling, but apparently 
easily abraded; head and prothorax dorsally grey to 
grey-brown, turning to pale metallic green laterally',/ 
elytra grey to grey-brown dorsally as far as stria 4 from 
base to apex, usually with a few green scales in the 
punctures, the lateral areas metallic green to brassy 
with an intrusion of grey or brown scales about the middle, 
the limits of the colour not being sharply defined; 
underside green. 

Head with the shallow punctures longitudinally con¬ 
fluent and a few flattened shiny granules, the deep median 
stria continued behind the eyes. Rostrum much longer 
than broad (5:4), shallowly sinuate laterally, almost 
flat dorsally, with rugose shallow punctures, a deep 
median sulcus and a very indefinite Binuous oblique 
oarina on eaoh side of it, Prothorax as long as broad, 
gently rounded laterally, widest at the middle, not con¬ 
stricted at the apex, which is a little narrower than the 
shallowly sinuate base; the dorsum moderately convex 
longitudinally, highest at the middle, set with separated 
round shiny granules, the interstices densely squamose, 
with a rather irregular shallow median sulcus. Elytra 
narrowly ovate in <?, slightly broader in $, the apex 
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slightly produced downwards in $ and rather more acu¬ 
minate than in <£; the dorsal outline moderately oonvex, 
highest at about the middle ; the shallow striae with large 
round punctures, which become much smaller behind, 
the punctures entirely covered with scales but not con¬ 
cealed by them ; the intervals on the basal half when 
bare narrower than the large punctures, but appearing 
broader when covered with scales, somewhat oonvex ; 
interval 3 slightly higher than the others, with a rather 
higher dilatation behind the middle followed by a de¬ 
pression, and then an elongate obtuse tuberole at the 
top of the declivity, and a short costa at the apical junction 
of intervals 3 and 9, each interval with a row of short 
pale subrecumbent spatulate set®. Legs red-brown, with 
rather dense, partly metallic pale scales, the tarsi more 
or less blackish ; hind tibiae sharply denticulate on the 
apical half. Underside, of specially characterized by 
a stripe of numerous long recumbent set® down the middle 
of ventrites 1 and 2. 

Length 6-3-8-5 mm., breadth 20-35 mm. 

N.E. Burma : Sadon, 1200 m., 6 9 9$, vi.-vii. 1934. 

Allied to metallescens Mshl., which differs in having 
no flattened granules on the forehead ; interval 3 on the 
elytra is not raised, nor are there any tubercles at the top 
of the deolivity; and the ventral stripe of long set® 
is lacking in the <$. 

Burmotrague affinie, sp. n. 

cJ?. Very closely allied to B. maiaisei, sp. n., the descrip¬ 
tion of which applies to it except in the following par¬ 
ticulars :— Prothorax with the granules somewhat larger 
and closer, the median sulcus being shallower and less 
distinct. Elytra with interval 3 simply costate posteriorly, 
without any tubercle. Underside of $ without any trace 
of the strip of long dense recumbent set® in the middle 
of the two basal ventrites. 

Length O’S-O’O, breadth 2'2-3‘5 mm. 

N.E. Btjkma : Kambaiti, 2000 m., 9 <?<?, 3 $?, v. 1934. 

Burmotrague excisiventris, sp. n. 

<J?. Derm shiny black to red-brown, with dense brown 
sealing that is almost unicolorous. 
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Head longitudinally rugulose and with numerous 
flattened granules, the median furrow narrow and not 
exceeding the eyes. Rostrum much longer than broad, 
shallowly sinuate laterally, almost flat dorsally, strongly 
rugose longitudinally, with a deep median sulcus, but 
without definite sublateral carinse. Prothorax as long 
as broad, moderately rounded laterally, widest at the 
middle, scarcely oonstricted near the apex, which is 
slightly narrower than the base; the dorsum strongly 
convex longitudinally, highest at the middle, set with 
numerous small separated shiny granules, the interstices 
rugosely punctate and densely squamose, the median 
sulous broad and deep. Elytra rather broadly ovate, 
moderately rounded laterally, widest at about the middle, 
the apical area obtusely acuminate in rather more 
sharply so in $, but the shape of the elytra otherwise 
very similar in the two sexes ; the dorsal outline strongly 
convex, highest before the middle, the posterior declivity 
only slightly curved ; the shallow strise with large round 
punctures which are greatly reduced behind, the larger 
punctures when bare as broad as the intervals, but when 
normally covered with scaling appearing narrower; 
intervals convex, 3 suboostate and with two obtuse 
elevations at the top of the declivity, 5 subcostate behind 
the middle only, the costa at the apex of 9 less raised 
than in malaieei ; the subrecumbent pale set® short on 
the disk, becoming longer and more spatulate at the apex. 
Lege red-brown, with dense brown scaling, the tarsi 
blackish ; hind tibi® rather feebly denticulate. Under¬ 
side of <ff evenly set with sparse short set® ; ventrite 4 
of $ very abnormal, having a deep semicircular exoision 
on its apioal margin, the angles of which project very 
sharply. 

Length 7-5-10 - 5 mm., breadth 3'0-4'2 mm. 

N.E. Btjbma : Punkaung, between Sadon and Myit- 
kyina, 1 <J, 1 $, vii. 1934 (type); Sadon, 1200 m., 2 2 $?, 

vi.-vii. 1984. 

Allied to eimilie Mshl., from Assam, which, apart from 
its different colouring, maybe distinguished by the absence 
of any granules on the head, the much less rugose rostrum, 
and the lack of elevations on the elytral declivity. The ? 
may be readily recognized by the unusual structure of the 
venter. 
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Subfamily Otiobmybobism. 

Episomua bicuapia Mshl.—2 $$, Kambaiti, 2000 m., 
N.E. Burma, vi. 1934. 

Episomua guttatua Boh.—2 <J<J, 1 ?, S. end of Inle 
Lake, 900 ra., S. Shan States, ix. 1934 ; 1 $, 40 km. E. of 
Taunggyi, ix.-x , 1934. 

Episomua quutuornotat uh Desbr.—1 Sadon, N.E. 

Burma, 1200 m., vi.-vii. 1934. 

Episomua versutua Fst.—1 9. Sadon, 1200 m., vi.-vii. 
1934. 

Episomua humeralis Chevr.—1 <$, Sadon, 1200 m., vi.- 
vii. 1934. 


Epicalua ahanenaia, sp. n. 

rjV. Derm red-brown, with dense pale brown and grey 
soaling ; head brown, with a narrow pale ring round the 
eyes ; rostrum entirely grey ; prothorax brown dorsally 
with a narrow pale median line, the lateral margins 
narrowly pale, this colour extending over the whole of the 
pleurae ; elytra brown with irregular pale markings and a 
broad pale band across the top of the declivity ; underside 
uniformly pale. 

Head with the forehead flat transversely, wider than 
the dorsal area of the rostrum, the sculpture entirely 
concealed by scaling ; eyes not projecting, their oonvexity 
continuous with that of the head. Rostrum as long as 
broad, parallel-sided, densely squamose throughout, the 
dorsal area with the margins carinate and parallel, the 
posterior margin of the subvertioal epistome angulate; 
scrobes short and broad, curving slightly outwards 
posteriorly. Antennae red-brown, densely squamose; 
scape curved, widening from base to apex, with ereot 
spatulate setae ; funicle with joint 2 slightly shorter than 
1, the rest subequal and transverse. Prothorax transverse 
(4: 5), gently rounded laterally, widest at the middle, not 
constricted at the apex, which is a little narrower than the 
Insinuate base; dorsum flat longitudinally, apparently 
even, the sculpture being entirely hidden by the dense 
soaling. Elytra separately rounded at the base, parallel¬ 
sided in £ from the prominent shoulders to beyond the 



Curoulionid® from Burma. 366 

middle, slightly widened behind the middle in $; the 
distinct striae with the punctures narrowly visible through 
the sdaling ; the intervals of equal height, broad, gently 
convex, each with a row of short subereot spatulate setae. 
Legs red-brown, with dense grey scaling, the tibia with 
suberect spatulate seta ; femora with a very small sharp 
tooth in the middle, the median tibia strongly curved. 

Length 2 0-2‘S mm., breadth 0 - 8-l-l mm. 

Burma : S. Shan States, Taunggyi, 1600 m., 1 <$, 2 
viii.-ix. 1034. 

When describing the genus Epicalvs in the * Fauna of 
British India ’(Col. Curcul. pt. 1, pp. 278, 283), 1 stated 
that the anterior tibia were serrate externally. This is 
not the case, the error having been due to the fact that 
in the single badly-preserved specimen available (a cotype) 
the curved spatulate seta were stuck down to the tibia, 
thus producing a denticulate appearance. 

Myllocerus alriatifrons, sp. n. 

<??. Derm testaceous brown to red-brown, with not 
very dense, pale green scaling, leaving variable bare spots 
on the elytra; underside with sparse green scaling. 

Head sparsely squamose, with numerous fine straight 
stria separated by narrow carina, the forehead twice as 
wide as the narrowest space between the scrobes; eyes 
small, convex, prominent, much shorter than the width 
of the forehead (2: 3). Rostrum as long as broad, nar¬ 
rowing rapidly from the base to the middle and strongly 
dilated at the gena, striate dorsally and laterally like the 
head, the dorsal area not delimited laterally; epistome 
unusually broad, forming a large shiny subvertioal 
triangular plate, which approaches so close to the margin 
of the sorobes that the normal overhanging lateral fringe 
of seta is oonfined to the part in front of the antenna, the 
lateral margins with a sharp carina, the posterior angle 
raised well above the dorsal level of the rostrum in lateral 
view ; sorobes short, foveiform, not extending backwards 
so far as the epistome; mentum with two set®. Antennae 
comparatively stout, honey-brown, with the club fuscous, 
devoid of scaling; scape gradually olavate, rugulose, 
with erect seta; joint 1 of the funicle shorter than 2, 

3 slightly longer than 4, the diBtal joints a little longer 
than broad and davate. Prothorax slightly transvase. 
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feebly rounded laterally at the middle and widest there, 
shallowly constricted at the base, which is subtruneate 
and very slightly narrower than the obliquely truncate 
apex ; the dorsum with coarse punctures that are partly 
visible through the scaling, a median oarina on the basal 
half only, a broad depression on each side of it, and a muoh 
shallower one on each side beyond the middle. ScuteUum 
bare. Elytra obovate, widest behind the middle, broader 
in V. muoh wider at the rectangularly rounded shoulders 
than the base of the prothorax, jointly sinuate at the base, 
very shallowly sinuate behind the shoulders, with a shallow 
transverse depression not far from the base (more marked 
in ?); the striae distinct, with close deep punctures which 
are sometimes partly concealed by the small round scales ; 
the intervals slightly oonvex, the alternate ones with a 
sparse row of short erect setae. Legs honey-brown, with 
sparse green scales; femora with a small sharp tooth ; 
tibiae straight. 

Length 2*7-3*5 mm., breadth 1*2-1'5 mm. 

N.E. Bttbma : Kambaiti, 2000 m., 5 <?<J, 2 $?, v.-vi. 
1934. 

In the key to the Indian Myllocerus (Faun. Brit. Ind., 
t. c. p. 293) this species runs down to gracilis Mshl., which 
differs inter alia in having much larger eyes (as long as the 
rostrum) and a much shorter rostrum, which is only 
slightly dilated at the genae; the space between the 
scrobes is nearly as broad as the forehead; and the 
antennae are much longer and more slender, the distal 
joints of the funiole elongate, and the setae on the scape 
recumbent. 


Myllocerus brevirostris, sp. n. 

39- Derm black, with rather thin grey scaling (usually 
with a slight metallic reflection) and large bare patches; 
head and prothorax with sparse uniform scaling; elytra 
with variable black patches, including a shbbasal one, a 
very broad one across the top of the deolivity, and a 
smaller one near the apex ; underside uniformly grey. 

Head broad, deeply striolate, the width of the forehead 
muoh greater than the length of an eye; eyes huge, 
about as long as the side of the rostrum, moderately 
oonvex, highest muoh behind the middle. Rostrum very 
short, strongly transverse (fi :»), parallel-sided, the space 
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between the sorobes very nearly as broad as the forehead ; 
the dorsal area broad, almost flat, finely aciculate (hidden 
by sealing), with a fine lateral carina ; epistome ill-defined, 
deeply depressed in the middle, rather shallowly sinuate 
at the apex, and without any oarinate margin behind, 
the epistomal fringe of setae dense; sorobes small, 
foveiform, widely distant; mentum unusually immersed 
in the buccal cavity, apparently bisetoee. Antennae very 
slender, honey-brown, sparsely pubesoent, without any 
scaling ; scape gradually clavate apically, with recumbent 
setae; funicle with the basal two joints equal or 2 very 
slightly longer than 1, 3 longer than 4, the distal joints 
longer than broad and clavate. Prothorax unusually 
short, very transverse (4:7), parallel-sided from the apex 
to two-thirds and then narrowing to the truncate base, 
the apex vertically trunoate laterally; the dorsum 
sloping downwards from apex to base, with strong dose 
punctures that are scarcely concealed by the sparse 
scaling, without impressions. ScuteUum with grey scales. 
Elytra much broader at the roundly rectangular shoulders 
than the base of the prothorax, parallel-sided from there 
to the middle ($) or widening to behind the middle ($), 
truncate at the base, without depressions; the striae 
distinct, with small close punctures visible through the 
scaling; the intervals broad, slightly convex, with 
numerous irregular short curved set® on all, the small 
scales oblong. Legs blaokish, pubesoent; femora with a 
small sharp tooth ; tibiae straight. 

Length 2*8-3‘l mm., breadth 1 • i—1*3 mm. 

N.E. Burma : Sadon, 1200 m., 3 <J<J, 1 9, vi.-vii. 1934 
(type); S. Shan States, Taunggyi, 1500 m., 1 <$, ix. 1984. 

• A very distinct species on account of its very short 
and broad rostrum, widely separated sorobes, and very 
short prothorox. 

MyUoceru$ pubescent Fst.—1 <J, 1 $, Taunggyi, 1500 m., 
S. Shan States, viii.-ix. 1934. 

Subfamily Ermhsisx. 

Cyphieerue etongatue, sp. n. 

Derm blaok, with pale green and blade scales; 
prothorax green above and below, with two irregular 
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broad black dorsal stripes ; elytra dorsally mottled with 
black and green scales as far as stria 5, the lateral areas 
uniformly pale green ; underside with dense grey-green 
scaling. 

Head with numerous fine longitudinal carinulse which 
are parallel on the forehead and diverge to each side on 
the vertex, being partly concealed by green and coppery 
scaling; forehead flat or shallowly concave, its width 
equal to (<J) or greater than (?) the length of an eye. 
lloatrum about as long as its basal width, rapidly narrowing 
from the base to the antennae and strongly dilated at 
the genre, longitudinally carinulate both dorsally and 
laterally; the dorsal area depressed, with a very fine 
low median carina, and bounded laterally by parallel 
punctate costae, the anterior transverse ridge rather ill- 
defined ; the epistome longer than usual, being much 
more shallowly excised on its apical margin. Antennae 
red-brown, the club fuscous; scape not very stout, 
subcylindrioal, gradually clavate at the apex, with sparse 
narrow pale scales and short suberect setae ; funicle with 
joint 2 a little longer than 1, 3-7 subequal, elongate and 
clavate ; club narrow, elongate, with the base of joint 3 
a little narrower than the apex of 2. Proth orax trans¬ 
verse (4 : 5), the sides gently rounded in the middle only, 
of equal width at base and apex, the former subtruncate, 
the latter shallowly sinuate in the middle, the postooular 
lobes very feeble, with only a few short vibrissas; the 
dorsum with large close punctures (partly concealed by 
scaling), a broad shallow transverse depression at one- 
fourth from the apex, and a very shallow rounded im¬ 
pression on each side behind the middle on the edge of 
the green lateral stripe. Scutellum longer than broad, 
suboblong, with green scaling. Elytra much narrower 
and more elongate than usual, especially in <$, much wider 
at the rectangularly-rounded shoulders than the base of 
the prothorax, almost parallel-sided from there to behind 
the middle in broader and slightly dilated behind the 
middle in 9 ; the striae with deep dose punotures, 5 and 6 
parallel at the base ; the intervals broader than the striae, 
slightly convex and of equal height, 3 and 5 only with a 
row of long slender erect setae (easily broken). Legs very 
slender, black (rarely red-brown) with rather sparse green 
and grey scaling. 
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Length 5‘0-7*5 mm., breadth 1’6~2'8 mm. 

N.E. Burma : Kambaiti, 2000 m., 7 1 $?, vi. 1934. 

A well-marked species related to G. omatus Fst., which 
differs in having no carinulse on the head and rostrum, 
the rostrum is less narrowed in the basal half and less 
dilated apically, the elytra are broader proportionately 
and all the intervals bear a row of much shorter erect 
setae. 


Cyphicerus retusifrons, sp. n. 

$. Derm pioeous, with dense scaling throughout; 
head and prothorax brown, the latter with an indefinite 
paler median stripe ; elytra with the lateral areas and the 
posterior declivity pale brown or greyish brown, with 
a dark brown patch at the apex of interval 5, the dorsum 
with a broad ill-defined dark brown transverse band 
behind the middle, extending to stria 6, and with con¬ 
fluent dark brown patches on the basal half; underside 
with dense browniBh-grey scaling. 

Head retuse in front and sloping rather steeply forwards, 
with the sculpture entirely hidden by soaling ; the fore¬ 
head about as wide as the length of an eye, concave, 
with a very small median fovea. Rostrum a little longer 
than its basal width, strongly dilated at the genee and 
there slightly wider than at the base; the dorsal area 
comparatively narrow, not wider than the lateral areas 
(as viewed from above), depressed, with a low narrow 
median carina, the obtusely costate margins slightly 
diverging posteriorly, the anterior transverse ridge well 
defined ; the lateral areas not carinulate, but with a broad 
squamose sulcus running from the upper edge of the 
aerobe to the eye; the epistome rather small, shallowly 
emarginate in front, the hind margin carinate and forming 
an acute angle. Antennae red-brown, the club fuscous; 
the scape not very stout, cylindrical, gradually clavate 
at the apex, with pale soaling and stiff suberect setae; 
futniole without true soales, joint 2 a little longer than 1, 
3 longer than 4,4 longer than 5,5-7 subequal, only slightly 
longer than broad and widening from base to apex; 
blub broadly ovate, the base of joint 3 slightly narrower 
than the apex of 2. Prothorax a little broader than long, 
the sides gently rounded in the middle only, the base 
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and apex of equal width and both trunoate, the post- 
ooular lobes well developed, the vibrissa inconspicuous ; 
the dorsum with close strong punotation which is almost 
concealed by scaling, and a shallow transverse depression 
at one-fourth from the apex. Scutdlum small, sub¬ 
quadrate, with dense grey scales. Elytra much wider 
at the rectangularly-rounded shoulders than the base 
of the prothorax and slightly dilated behind the middle ; 
the stria with deep separated punctures, 5 and 6 parallel 
at the base; the intervals broad, convex, each with a 
single row of short subrecumbent seta, 3 and 6 very 
slightly higher than the others behind the middle. Legs 
red-brown, slender, with rather sparse pale brown scaling. 

Length 5-5-6-0 mm., breadth 2-3-2-4 mm. 

N.E. Btoma : Kambaiti, 2000 m., 3 ??, iv. 1934. 

This is the only Indo-Burmese species known to me in 
which the funicle bears no true scales, and the retuse 
forehead is also distinctive. 

Cyphicerus farinosus Fst.—3 1 $, Taunggyi, 1500 m., 

S. Shan States, viii.-ix. 1934. 

This species, which is not a typical Cyphiceras, was 
described by Faust from Cochin-China, but he associated 
with it other specimens from Hong Kong. It now seems 
doubtful whether the two forms are really nonspecific; 
if not, the name C. bohemani Reitt. is available for the 
Chinese species. 

Cyphicerus patricius Fst.-—1 &, Sadon, 1200 m., N.E, 
Burma, vi.-vii. 1934. 

A very aberrant species. 

Cyphicerinus undvlans, sp. n. 

<$$. Derm pioeous to red-brown, with rather thin 
brown scaling and irregular darker patches on the elytra. 

Head finely striolate, with sparse scaling ; the forehead 
wider than the length of an eye, flattened, without any 
median fovea. Bostrum about as long as broad and 
strongly dilated apioally ; the dorsal area finely striolate, 
flat behind, but with a broad median depression which 
becomes gradually deeper anteriorly and oontains a low 
narrow median oarina, the anterior transverse ridge 
ill-defined; the lateral areas more broadly striolate. 
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Antennae red-brown, scape comparatively slender, gradu¬ 
ally olavate at the apex, with narrow scales and short 
subrecumbent setae; funicle with joint 2 slightly longer 
than 1, 3 longer than 4, 4-7 subequal, longer than broad, 
clavate. Prothorax transverse (8: 11), with the sides 
slightly rounded in the middle, of equal width at base 
and apex, which are both truncate, the postocular lobes 
feeble, with a few short vibriss® ; the dorsum with coarse 
close punctures, a transverse depression at one-third 
from the apex, and a somewhat flattened area on each 
side near the base; the scaling sparse, but sometimes 
forming an indefinite paler median stripe. Scutellum 
suboblong, longer than broad, with sparse narrow scales. 
Elytra much wider than the prothorax at the base and 
somewhat dilated behind the middle in both sexes, the 
shoulders roundly rectangular ; the shallow strisc with 
small deep separated punctures, each containing a scale ; 
the intervals flat, exoept 3 and 5, which are costate, 
but the costae broadly interrupted on the basal half by 
a wide oblique depression running from near the shoulder 
to the suture at one-fourth from the base, and a low 
broad elevation near the base between striaB 1 and 6 ; 
scales small, subquadrate, contiguous on the pale areas, 
but separated on the darker patches ; the irregular short 
spatulate subrecumbent set® occurring only on the 
alternate intervals. Legs rather slender, red-brown, with 
narrow pale brown scales forming a denser band on the 
posterior femora. 

Length 5*5-6 0 mm., breadth 2*4-2*5 mm. 

N.E. Bubma : Kambaiti, 2000 m., 1 <J, 1 9, v.-vi. 1934. 

Distinguished from its congeners by the uneven elytra, 
striolate rostrum, and the absence of a frontal fovea. 

Genus (Edofhbys, nov. 

Head with the forehead tumid, being more or less 
strongly oonvex both transversely and longitudinally, 
and much wider than an eye; eyes sublateral, broadly 
ovate, flat or only very slightly oonvex. Rostrum with 
its sides forming a continuous line with those of the head, 
broad and more or less transverse, narrowing slightly 
from the base to the middle and not very strongly dilated 
at the apex; epistome nearly always asymmetrical 
{sometimes strongly so), short, not extending behind the 

Ann. <6 May. N. Hist. Ser. 11. Vol via. 25 
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antenn®, margined behind by a low obtuse-angled oarina ; 
sorobes short, curving inwards posteriorly; the oral 
aperture very oblique, much longer than the lower 
surface of the rostrum ; mentum with a transverse row 
of four set®. Antenna with the scape moderately stout, 
curved, gradually widening from base to apex, with sparse 
narrow scales and short, stiff, erect set®; funicle with 
joint 2 a little longer than 1 (rarely equal); club regularly 
fusiform. Prothorax transverse, of equal width at base 
and apex, the base shallowly bisinuate, the notum always 
with a round depression on eaoh side behind the middle ; 
postocular lobes very feeble or obsolete, with only a few 
sparse vibriss®. Scvtdlum always bare. Elytra much 
wider at the rectangularly-rounded shoulders than the 
prothorax, widest behind the middle in both sexes, 
longitudinally convex, and jointly-rounded at the apex. 
Legs slender; femora with a small sharp tooth ; front 
tibiae not sinuate basally on the lower edge, middle pair 
more or less curved dorsally, hind pair with the corbels 
entirely open ; claws free. 

Genotype : Myllocerus convexifrom Fst. 

Other species referable to this genus are Mylloreru* 
setarius Rttr. (China) and Cyphicerua egenua Fst. (Burma), 
and in addition to the two new species described below 
1 know of three others from Burma, but from single 
specimens only. These eight species form a very homo¬ 
geneous and distinctive group allied so Cyrtepiattmua Mshl. 
The latter genus is distinguished by the structure of the 
epistome, the hind margin of which forms a broad low 
ourve without any angulation, and the fringe of set® 
overlying the epistome, whioh in allied genera is found 
along nearly the whole margin, in Cyrtepiatomua is absent 
from the hind margin, and confined to the short lateral 
areas in front of the antenn®. Further, Cyrtepiatomua 
has no anterior transverse ridge on the dorsal area of the 
rostrum or a bare space behind the epistome, the antennal 
scape never bears stiff ereot set®, and the forehead is 
not tumid. 

Cyphicerua differs from both the above-named genera 
in having only two set® on the mentum and in the partly 
enclosed corbels of the hind tibi®, which have a distinct 
bare internal carina. 
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All the species in the new genus are pioeous to red* 
brown, with dense brown and grey scaling and regular 
rows of short stiff ereot setae on the elytra. 

(Edopkrys rudie , sp. n. 

cj$. Scaling generally grey, with very indefinite brownish 
markings ; head and rostrum brown ; pronotum grey in 
the middle, brownish laterally; elytra with the humeral 
areas and a broad transverse band behind the middle 
vaguely brownish. 

Head less tumid than in the other species, the sculpture 
entirely hidden by scaling except for a trace of the median 
stria, and set with short stiff erect seta. Rostrum as 
long as broad, the dorsal area depressed anteriorly, with 
three parallel carinse ; the bare area behind the epistome 
opaque, shallowly impressed, divided by a short median 
carina ; the lateral areas with a short bare oblique oarina 
behind the scrobe ; epistome scarcely asymmetrical, but 
the space between the lateral angle and the epistome 
narrower on the right side than on the left. Antennae 
with joint 2 of the funiole a little longer than 1, 6-7 not 
or but slightly longer than broad, moniliform. Prothorax 
with the two posterior depressions well marked, so that a 
short longitudinal ridge is.formed on the dorso-lateral 
margin, and a shallow transverse impression on each side 
in front of the middle ; a few short erect set® along the 
front margin, the rest reoumbent. Elytra broadly ovate 
in ?, only slightly narrower in <J, jointly truncate at the 
base; the shallow stri® with close punctures whioh are 
visible only as a narrow line when the scaling is intact; 
the intervals broad and even, each with a row of short 
erect spatulate set® which are broadly truncate at the 
apex, the length of a seta being not greater than the 
width of an interval. 

Length 3 0-3'7 mm., breadth l'5-l - 8 mm. 

N.E. Bubka : Kambaiti, 2000 m., 2 <?<?, 7 iv.-v. 
1934. 

Allied to the genotype, C. convexifrone Fat., which 
differs in having the forehead more tumid, and the eyes 
rather larger and flatter; the rostrum is proportionately 
broader, with the epistome distinctly asymmetrical, the 
whole rostrum being shorter on the right side than on 
the left; the scape of the antenn® is much more slender; 

28 * 
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the elytra are separately rounded at the base and the 
sette on them are much narrower and cylindrical; and the 
middle tibite are more strongly curved. 

(Edophrya deludena, sp. n. 

<?$. Very similar in size and facies to the preceding 
species, but the general colour light brown, with an 
indefinite common broad V-shaped dark band on the 
elytra behind the middle. 

Agreeing structurally with the description of 0. rudia 
except as follows :— Roatrum with the mandibles rather 
more prominent. Antennae with the funicle more slender 
and the distal joints distinctly longer than broad. Pro- 
thorax with sparse erect setae on the disk in addition to 
those on the front margin. Elytra separately rounded at 
the base, the punctures clearly visible through the scaling, 
and the setae longer than the width of the intervals rad 
cylindrical, not Bpatulate. 

Length S^O-^O mm., breadth 1*6-1*8 mm. 

Burma : Washaung, 200 m., 20 km. east of Myitkyina, 
1 cJ, 1 ?, vii. 1034. 

< Edophrya convexifrona Pst. (Myllocerua). —2 cJ<J, 1 £, 
Mekane, 90 km. E. of Moutmein, 200 m., Tenasserim, 
xi. 1034. 

(Edophrya egenua Fst. (Cyphicerua). —1 $, Malvedaung, 
30 km. 8. of Ye, 300 m., Tenasserim, xi. 1034. 

Cyrtepiatomua tmrdua, sp. n. 

<£?. Derm honey-brown, with almost uniform grey- 
brown scales, which vary somewhat in size and density 
on the elytra, giving the appearance of slightly darker 
markings. 

Head with the sculpture hidden by scaling; the fore¬ 
head flattened, about as wide as the length of an eye, 
with a median fovea. Roatrum about as long as broad, 
nanowing rapidly from the base to the ratemue and 
strongly dilated at the apex; the dorsal area flat, densely 
squamose, with a distinct median oarina, its marginal 
oarime converging posteriorly; the lateral areas atridate; 
epietome with its posterior margin obtusely carinate and 
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forming a broad flat curve, its lateral angles projecting 
forwards more sharply than usual. Antennae honey* 
brown, long and slender; fonicle with joint 2 longer 
than 1, 3-7 subequal, elongate and olavate ; club elongate, 
with the base of joint 3 narrower than the apex of 2. 
Prothorax transverse (4 : 5), slightly rounded laterally in 
the middle, the apex as wide as the subtruncate base, 
the post-ooular lobes feeble, without vibrissas; the 
dorsum with a broad saddle-like depression, the base and 
apex being somewhat raised, with a very shallow depres¬ 
sion on each side behind the middle ; the coarse punctation 
almost or quite concealed by the uniform scaling. 
j ScuteUum oblong, bare. Elytra elongate, slightly widened 
behind the middle in both Bexes, with a very shallow 
transverse impression at one-fourth from the base; the 
striae with deep close punctures, the intervals of equal 
height, exoept that the suture is distinctly elevated at 
the top of the declivity ; the soales round, the setae very 
short, irregular, appressed and very inconspicuous. Legs 
slender, paler than the antennae, with sparse grey scaling. 

Length 4-6-6-1 mm., breadth 1-6-2-0 mm. 

N. E. Burma : Kambaiti, 2000 m., 1 vi. 1934, 1 $, 
v. 1934. 

Distinguished from previously-described species by its 
narrower and apically more dilated rostrum, the depressed 
pronotum, and the very inconspicuous setae on the elytra. 

Genus Doliophron, nov. 

Head with the forehead broader than an eye; eyes 
large, almost round, flat or only slightly convex. Rostrum 
very broad, but also longer than broad, its sides forming 
a continuous line with those of the head, only slightly 
narrowing in front, not or but little dilated at the apex ; 
epistome extending well behind the antennae, bounded by 
a sharp oarina forming an acute angle; aerobes short, 
ourving inwards; oral aperture very oblique, longer than 
the lower surface of the rostrum; mentum with four 
setae. Antennae slender; scape gently curved, gradually 
olavate, setose, with all the setae recumbent; funicle with 
all the joints muoh longer than broad, 2 not longer than 
1; club narrowly elongate. Prothorax transverse, sub- 
cylindrical, of equal width at base and apex, the former 
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very shallowly Insinuate or truncate, the postocular lobes 
small or almost obsolete, the vibriss® distinct. Elytra 
much broader at the shoulders than the prothorax, widest 
behind the middle. Legs slender, with a sharp femoral 
tooth, the corbels of the hind tibis entirely open. 

Genotype : Cyrtepistomua gracUicomis Fst. (Corigetus). 

To this genus also belongs Corigetua tenuicomie Fst., 
and five other undescribed Indian species are also known. 

This is a homogeneous group of rather small species, 
and the comparatively long rostrum, of almost the same 
width throughout, gives them a characteristic facies. The 
genus is nearly allied to Cyrtepistomua Mshl., from which 
it differs in its longer rostrum, the acute-angled epistome, 
and the continuance of the epistomal fringe along the 
whole margin. 

Phrixopogon, gen. nov., differs in having 6-8 set® on 
the mentum, the oorbels of the hind tibi® with an internal 
oarina, and the prothorax deeply bisinuate at the base 
and there wider than at the apex. 

Doliophron tenvicomia Fst.—1 <ff, Sadon, 1200 m., 
N.E. Burma, vi.-vii. 1934. 

Genus Phhixopooon, nov. 

Head not quite continuous with the rostrum laterally, 
but forming a very wide angle with it, the forehead much 
broader than an eye ; eyes almost round (except in molitor 
Fst.), large, flat or very slightly convex. Rostrum very 
broad, not or only slightly dilated at the apex, tricarinate 
dorsally, the carin® not aaoending the forehead ; epistome 
elongate, extending well behind the antenn®, its front 
margin deeply excised, its hind margin sharply carinate 
and forming an acute angle; aerobes curving inwards; 
the oral aperture very oblique, much longer than the 
lower surface of the rostrum; mentum bearing 6-8 set®. 
Antennae with the scape strongly curved, gradually widen¬ 
ing from base to apex, with the set® always recumbent; 
funiele slender, with joint 2 not longer than 1; club long 
and slender. Prothorax transverse, the apex narrower 
than the deeply bisinuate base ; postooular lobes feeble 
or obsolete, the vibrissn distinct. Elytra with the 
shoulders oblique and not very much wider than the base 
of the prothorax, separately rounded at the baee, dehiscent 
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at the apex. Legs with a sharp femoral tooth; corbels 
of hind tibise enclosed, the inner oarina bare ; tarsi with 
the third joint densely spongy throughout on the lower 
surface, claws free. 

Genotype : Corigetue filicomie Fst. 

Other species to be referred to this genus are Corigetus 
ignarus Fst. (Hainan), 0. molitor Fst. (Burma) and 
Myllocerinus excisangvlus Reifct. (China). 

The only other genus of the group which has 6-8 set® 
on the mentum and the corbels of the hind tibi® with an 
inner carina is Deiradorrhinus, which is described below ; 
it differs in having two high ridges on the forehead, with 
strongly convex small eyes, and joint 2 of the funicle 
longer than 1. 


Phrizopogon hirtus, sp. n. 

<J?. Derm piceous to black, with dense uniform greyish- 
white scaling above and below, the head and rostrum 
often yellowish. 

Head with the sculpture hidden by dense scaling and 
suberect set®, the forehead flat transversely and separated 
from the rostrum by a very shallow impression. Rostrum, 
about as long as broad, narrowing slightly from the base 
to the middle then widening gradually to the apex ; the 
dorsal area densely squamose, somewhat depressed 
anteriorly, with a slight transverse costa adjoining the 
angle of the epistome, the lateral carin® continued 
distinctly to the base and higher than the median carina. 
Antennas black, densely squamose, the club red-brown; 
funicle with the two basal joints equal, 3-7 subequal, 
about twice as long as broad, 3 one-third as long as 2; 
club of longer than the apical 4 funicular joints, that 
of $ as long as 3 joints only. Prothorax (3 : 4), widest at 
the base, very slightly rounded at the sides, with feeble 
postocular lobes, the dorsum with a shallow impression 
on eaoh side near the base. ScuteUum Bubquadrate, shiny, 
with a few sparse set®. Elytra oblong-ovate, parallm- 
sided to beyond the middle in <J, somewhat dilated 
posteriorly in $, the apices separately acuminate and 
bearing a fringe of long yellow set®; the rather large 
punctures in the very shallow stri® almost concealed by 
scaling or appearing as remote small points the intervals 
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flat, each with a row of numerous, partly irregular, long 
erect yellow setae which are longer on the declivity. 

Length 7 - 3-9-2 mm., breadth 3-4 mm. 

Burma : Tenasserim, Sukli, 600 m„ 75 km. E. of 
Moulmein, 3 2 ??, x. 1934. 

Easily distinguished from all its congeners by the very 
long erect Bette on the elytra. 

Phrixopogon myatacinus, sp. n. 

<J$. Derm black, with dense uniform grey to greenish- 
grey scaling. 

Head with the forehead separated from the rostrum 
by a very shallow impression, flat transversely, finely 
striolate, the striae partly visible between the rather thin 
scaling and short recumbent setae, the scaling round the 
eyes paler and much denser. Rostrum a little shorter 
than its apical width, the apex being somewhat wider 
than the base, with the sides sinuate ; the dorsal area 
only shallowly impressed, with the lateral carinae low, 
squamose, and becoming indistinct behind, the median 
carina much higher, bare, and continued strongly to the 
base, without any anterior transverse costa; the supra- 
epistomal setae yellowish, much longer and denser than 
usual. Antennae red-brown (including club), the scape 
with sparse narrow scales, the funicle setose only ; funicle 
very long and slender, the distal joints elongate and 
abruptly clavate, 1 longer than 2, 3-6 subequal, 7 a little 
longer, more than three times as long as broad; club 
narrow, as long as 2| preceding funicular joints (in both 
sexes), joint 3 abruptly narrower than 2. Prothorax 
(3:4), very slightly rounded laterally, widest at or a 
little behind the middle, with feeble postocular lobes; 
the dorsum with the separated punctures partly visible 
through the scaling, and a rounded impression on each 
side near the base. ScuteUum subquadrate, squamose. 
Elytra much wider at the roundly -rectangular shoulders 
than the base of the prothorax, parallel-sided to beyond 
the middle in <J, slightly dilated behind the middle in $, 
separately rounded at the apex, with the suture strongly 
and obtusely elevated at the top of the declivity, a shallow 
depression behind the soutellum with a low obtuse eleva¬ 
tion on each side of it between striae 1 and 4, and an 
indefinite shallow depression immediately behind this 
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elevation ; the striae with small punctures showing through 
the scaling which become much reduced behind; the 
intervals smooth, slightly convex, with numerous irregular 
small appressed scale-like setae. Legs with the corbels 
of the hind tibiae partly enclosed, though not in the normal 
manner, there being no bare internal Carina, but the 
marginal fringe of setae is inclined strongly inwards 
towards the tarsus instead of being inclined outwards 
as usual. 

Length 6 8-8-2 mm., breadth 2-6-3-S mm. 

N.E. Burma : Kambaiti, 2000 m.. 2 <?<?> 6 ??. v.-vi. 
1634. 

A somewhat atypical species, differing from the others 
with which it is provisionally associated in the structure 
of the corbels of the hind tibiae and in the prominent 
shoulders to the elytra ; the dense epistomal bristles and 
the elevated suture are also distinctive. 

Genus Deiradorrhinos, nov. 

Head with a high ridge on each side of the forehead, 
these being extensions of the dorsal carinae on the rostrum ; 
eyes comparatively small, nearly round, strongly convex, 
highest behind the middle. Rostrum not forming a 
straight line laterally with the sides of the head (the line 
being sinuate at the junction), narrowing slightly from the 
base to the middle then widening a little to the apex ; 
the dorsal area deeply depressed in the middle, without 
any median oarina in the sulcus or any transverse ridge 
behind the epistome, its sides raised into a high oarinate 
ridge extending on to the forehead; sorobes short, 
curved inwards; epistome deeply excised in front, its 
hind margin Bharply carinate, and forming an acute 
angle whioh extends well behind the antennae; oral 
aperture very oblique, much longer than the lower surface 
of the rostrum j mentum with 6-8 setae. Antenme 
densely squamoee ; scape strongly curved ; funiole with 
joint 2 longer than 1, the distal jointB longer than broad 
and cylindrical • dub very narrow, elongate. Prothorax 
transverse, subconical, deeply bisinuate at the base, 
without any trace of postocular lobes, but with well- 
developed vibrisssB. Elytra, with very oblique shoulders, 
whioh are not very muoh wider than the base of the 
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prothorax, separately rounded at the base, dehiscent at 
the apex, the intervals with numerous irregular setse. 
Leg,8 with a sharp femoral tooth ; corbels of hind tibiae 
partly enclosed, containing a short bare internal carina; 
third joint of tarsi entirely spongy beneath. 

Genotype : Peltotrac.hdus isabeUinue Boh. ( Myllocerue). 

To this genus must also be referred Pellolrachelua 
iUobatue Mshl., 1917 (omitted from Ooleopt. Catal., pars. 
114). 

Allied to Peltotrachelus Mshl., which differs in presenting 
the following combination of characters :—mentum with 
only two setae ; corbels of hind tibiae entirely open, 
without any internal carina; postocular lobes of pro¬ 
thorax strongly developed; antennae setose and not 
squamose, with the scape straight. 

From other allied genera Deiradorrhinua may be dis¬ 
tinguished inter alia by the unusually high ridges on the 
rostrum, which extend on to the forehead. 

Deiradorrhinua vireacena, sp. n. 

cj$. Derm black with uniform dense greyish-green 
scaling, the head, rostrum and pronotum sometimes with 
a pale brown suffusion. 

Head with the sculpture hidden by dense scaling, the 
forehead much higher than the level of the eyes and 
twice as broad as an eye. Roatrum about as long as 
broad, in the $ parallel-sided in the basal half and rather 
strongly dilated at the apex, in the $ not wider at the 
apex than at the base and with the sides feebly sinuate ; 
the dorsal area densely squamose right up to the epistome. 
Antennae with the scape not impressed dorsally; funiole 
with joints 3 and 4 equal. Prothorax strongly transverse, 
nearly twice as broad as long, widest at the base, feebly 
rounded laterally; the dorsum rather uneven, rugosely 
punctate, but the scuplture largely hidden by scaling, 
with a broad shallow oblique depression on each side 
behind the middle. ScuteUum transverse, densely 
squamose. Elytra a little wider behind the middle in 
both sexes, separately rounded at the apex and with a 
fringe of stiff sets; the strise with fairly large close 
punctures, whioh appear small and distant when the 
scaling is intaot; the intervals slightly oonvex, with 
numerous irregular short recumbent setce interspersed 
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behind the middle with longer broad suberect set®. 
Legs black, with fairly dense greenish scaling; front 
tibi® subangulate on the inner edge at one-third from 
the base. 

Length 8-9 mm., breadth 3 5-4 0 mm. 

Burma : S. Shan States, S. end of Inle Lake, 900 m., 
1 <J, 1 $, ix. 1934. 

This insect differs from both the other species in the 
genus by its much more transverse prothorax ; moreover, 
isabeUinus (Java) hasdio green scaling and the carin® on 
the rostrum are higher and more sinuous ; and iUobatus 
(Burma) has the elytra more pear-shaped, being narrower 
at the shoulders and wider behind the middle, with the 
apex subtruncate. 

Genus Dkiradolcus, nov. 

Head with the forehead flat or shallowly concave 
transversely, as wide as or wider than an eye; eyes 
distinctly convex. Rostrum with its sides not forming a 
straight line with those of the head ; the median area 
with a transverse carina at a short distance behind the 
epistome, the space between them concave and divided 
by a longitudinal carina ; the lateral areas with an oblique 
carina terminating the scrobe posteriorly then curving 
backwards towards the eye; epistome with its carinate 
margin forming an aoute angle, which extends only very 
shortly behind the antenna); mentum with only two 
set®. Antennse with the scape stout, very strongly 
curved, more or less oompressed, not clavate, but either 
parallel-sided or very gradually widening distally; the 
proportions of the two basal joints of the funiole variable. 
Prothorax transverse, deeply bisinuate at the base, which 
is always distinctly broader than the apex, with no post- 
ocular lobes, the vibriss® distinct. Elytra strongly 
rounded .separately at the base, dehisoent at the apex. 
Legs with a small sharp femoral tooth, front tibi® sinuate 
internally at the base, corbels of hind tibi® entirely open. 

Genotype : Qorigetvs moratus Fst. 

To this genus must also be assigned the following 
species of Corigetus:—lietor Fst., discolor Fst., neglecbus 
Fst., corbetti Mshl., hedini Mshl., and MyUocerus scapularit 
Roe!., and four or five undescribed species are also known. 
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From all the four new genera described above 
Deiradohus may be distinguished inter alia by having 
only two setae on the mentum. The other related genera 
of the group, which also have two setae on the mentum 
and no carina in the corbel of the hind tibiae, are 
Amblyrrhinw Schh. and Peltotrachelus Mshl., and these 
differ in having no oblique carina closing the scrobes 
posteriorly, the dorsal carinae of the rostrum ascend the 
forehead, the eyes are almost flat, and the postocular lobes 
are strongly developed. 

Deiradolcus mutant, sp. n. 

o$. Derm honey-brown throughout, with dense pale 
brown scaling above and grey beneath ; elytra variable 
in colour, being sometimes almost uniform pale brown, 
but usually (typical form) turning gradually paler laterally 
beyond stria 6, with a macular blackish stripe behind the 
middle on intervals 6 and 7 and then turning obliquely 
inwards as for as stria 2 on the declivity, the extent of 
these dark markings varying considerably; in one male 
(Rangoon) the elytra bear sharply-defined alternate 
stripes of pale brown and grey. 

Head densely squamose, with the forehead flat or very 
slightly convex transversely, nearly twioe as broad as an 
eye, with a median fovea and short erect setae; eyes 
comparatively small, not longer than the spaoe between 
the eye and the antenna. Rostrum a little shorter than 
its basal width, almost parallel-aided in the basal half 
and only moderately dilated at the apex ; the dorsal area 
depressed anteriorly, with a very fine inconspicuous 
median carina, the lateral carinae diverging behind, the 
anterior transverse oarina much less prominent than usual 
(rarely obsolescent) and the space between it and the 
epistome sparsely squamose. Antennse with the scape 
widening rather rapidly from base to apex, with narrow 
scales and numerous subrecumbent stiff setsa; funicle 
rather stout, with setiform scaling, joint 1 longer than 2, 
4-7 subequal and about as long as broad, '3 slightly longer. 
Prothorax gradually narrowing from the base, with the 
sides straight to beyond the middle then curving slightly 
inwards to the apex, the apical margin vertically truncate 
laterally, the median lobe of the base rather broadly 
rounded; the dorsum flat longitudinally in the middle, 
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without any oonspiouous .depression, the setigerous 
punctures visible through the scaling. Scvtettvm trans¬ 
verse, sparsely squamose. Elytra not much wider than 
the prothorax at the rather obliquely rounded shoulders, 
somewhat dilated behind the middle, the dorsal outline 
almost flat right up to the base ; the shallow striae with 
small close punctures clearly visible through the scaling ; 
the intervals much broader than the punotures, with a 
rather irregular row of short suberect setae. Legs rather 
stouter than usual; tibiae bisinuate on the lower edge, 
the front pair with a distinct angle above the middle and 
the upper edge curved inward at the apex. 

Length 4-2-5 0 mm., breadth 1-9-2-1 mm. 

Burma: Rangoon, 7 <J<J, 3 ??, xi-xii. 1934 (type). 
Siam : Medaw, Burmese frontier, 1 <J, xi. 1934. 

A distinct species, coming nearest to the genotype, 
D. moratus Fat., which is a black insect with rather sparse 
narrow greenish-white scales and without erect setae; 
the dorsal carinaB are parallel and run in a straight line 
from apex to base of the rostrum ; the scape is compressed 
and much more strongly bent, the funicle slender and 
elongate, with joint 2 much longer than 1, etc. 

Genus Crinorrhinus, nov. 

Head with the forehead not wider (and sometimes 
narrower) than an eye and separated from the rostrum 
by a distinct transverse impression; eyes large, round, 
and almost flat. Rostrum, stout, a little longer than its 
basal width, narrower at its base than the head, strongly 
dilated at the apex ; the lateral carinae of the dorsal area 
converging strongly posteriorly, running straight from 
apex to base ; epistome bounded by a sharp carina which 
is more or less angulated; mentum with four setae, the 
outer ones long, the inner ones much shorter; the oral 
aperture very oblique, as long as the lower surface of the 
rostrum, the left mandible without a prominent tooth. 
Antemius elongate; scape slender, moderately curved, 
gradually elavate, setose, the setce recumbent; funicle 
with joint 2 longer than 1; club narrowly elongate. 
Prothorax transverse, Insinuate at the base, which is not 
wider than the apex ; the ooular lobes short and broadly 
rounded, the vibrissae short. ScuteUum small, base or 
sparsely setose. Elytra more or less dilated behind the 
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middle in both sexes, separately rounded at the base and 
dehiscent at the apex, much wider at the shoulders than 
the prothorax ; the clothing consisting of short recumbent 
setae and occasionally some patches of narrow scales, the 
body being often covered with a white powder. Leys with 
the femoral tooth broadly triangular, with its distal edge 
oarinate (except in strabo, sp. n., in which the tooth is 
small and sharp): tibia) deeply sinuate at the base on the 
inner edge, the corbels of the hind pair entirely open, 
the claws free. 

Genotype : Phytoscaphus crassirostris Fst. 

To this genus must also be referred Phytoscaphus 
foveifrons Fst. and Corigetus disjunctus Fst., and some 
seven or eight undescribed species are also known. 

Most closely related to Meionops Mshl., 1917. which 
differs as follows :—forehead twioe as broad as an eye ; 
joint 2 of funicle shorter than 1 ; elytra at the shoulders 
not or only slightly wider than the middle of the pro¬ 
thorax : wings not functional; left mandible with a 
sharply-projecting median tooth ; clothing consisting of 
normal dense round scales. 

Phytoscaphus has a much longer narrow rostrum, which 
is not separated from the forehead by a depression, the 
oral aperture is almost vertical (instead of oblique) and 
shorter than the lower surface of the rostrum ; and the 
mentum bears only two setse. 

Orinorrhinus strabo, sp. n. 

$. Derm black to red-brown; upper surface clothed 
with very short sparse recumbent setse, there being some 
pale metallic soaling at the sides of the head, prothorax, 
and elytra, and along the lateral margin of the sternum, 
the whole surface being normally covereid with dense 
white powder. 

Head with a large patch of dense brassy or pale green 
scales below the eyes and a narrow ring above them, 
and a row of short erect setse along their inner margin ; 
forehead much narrower than an eye (2 : 3), with a deep 
median fovea. Rostrum as long as its basal width, 
parallel-sided from the base to the middle and dilated 
at the apex; the dorsal area much narrowed behind, 
being nearly twioe as wide between the antennae as at the 
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base, shallowly impressed, with a distinct median oarina 
on the anterior half only; epistome very short, not 
extending behind the antennae, its hind margin forming 
a very wide obtuse angle. Antennae with joint 2 of the 
funiole nearly twice as long as 1 (8 : 5), Prothorax feebly 
rounded laterally, widest behind the middle, rather deeply 
bisinuate at the base, closely and somewhat rugoaely 
punctate, with the intervals often subgranulate on the 
posterior half, the two post-median impressions rather 
small and shallow. Elytra widest behind the middle, 
the striae containing small, deep, close punctures ; the 
intervals slightly convex, finely rugulose. Legs setose, 
the posterior ]>airs of femora with a band of sparse scaling 
near the apex ; the femoral tooth small and sharp, not 
triangular as in the other species. 

Length 5-5-0-2 mm., breadth 2-5~3-2 mm. 

Burma : Rangoon, 2 $>?(£. T. Atkinson —type); Palon, 
1 $ ( Fea —-Genoa Mus.); Tenasserim, Mekane, 90 km. E. 
of Moulmein, 200 m., 1 ?. xi. 1934 (Dr. Malaise). 

Allied to the genotype, C. rrassirostris Fst., which 
differs in having the forehead as broad as an eye ; the 
posterior angle of the epistome is a right-angle and extends 
behind the antennse ; the distal joints of the funicle are 
much more elongate ; the prothorax is more rounded 
laterally and widest at the middle ; the intervals on the 
elytra are more convex and quite smooth ; and the 
femoral tooth is broadly triangular. 

Phytoscaphus carinirostris Fst.—4 1 $, Taunggyi, 

1500 m., S. Shan States, viii.-ix- 1934. 

Phytoscaphus nubilus Fst.—1 <$, Sadon, 1200 m., N.E. 
Burma, vi.-vii. 1934; 1 $, 40 km. E. of Taunggyi, 

ix.-x. 1934. 


Calomycterus insequalis, sp. n. 

?. Derm red-brown, with very sparse minute, narrow, 
pale scales, and a few erect set®. 

Head with fine oblique striol® converging towards the 
deep median stria, the forehead shallowly depressed 
transversely and much broader than the flattened eye. 
Rostrum about as long as its basal width, with its sides 
in a straight line with those of the head, gradually nar- 
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rowing from the base to far beyond the middle and 
moderately dilated at the apex ; the dorsal area shallowly 
depressed, with a distinct complete median oarina, its 
lateral carinse parallel; the lateral areas with a broad 
deep sulcus running straight from the upper edge of the 
scrobe to the eye; epistome steeply declivous, deeply 
ooncave, bounded by a high carina extending behind the 
antennae and rounded at its apex, the supra-epistomal 
setae sparse and absent behind the antennae. Antennse 
very long and slender ; scape curved, gradually clavate, 
with sparse setiform scales and short subrecumbent setae ; 
funicle with the two basal joints long and equal, the distal 
joints elongate and clavate; club long and slender. 
Prothorax transverse (7 : 11), rounded laterally in the 
middle and narrowing equally to base and apex, truncate 
at the base, the post-ocular lobes distinct; the dorsum 
flat longitudinally in the middle, coarsely punctate, with 
a shallow transverse impression before and behind the 
middle on each side and a low irregular median carina 
which is raised into an obtuse elevation at the base. 
Elytra subglobose, very convex, narrow at the base and 
rapidly widening to the middle, strongly rounded laterally, 
and jointly rounded at the apex ; the dorsal outline 
strongly convex, highest at the middle and sloping almost 
as steeply in front as behind ; the broad striae containing 
large close subquadrate punctures ; the intervals slightly 
convex, not or but little broader than the strise, exoept 
where the somewhat irregular low rounded tubercles 
occur, there being five or six on intervals 8 and 6, two 
indistinct ones on 6, a low one at the middle of 4, and a 
row of much smaller ones on the posterior half of 1; 
eaoh of the tubercles with one or two short stout erect 
setae. Legs rather long and slender, conoolorous with the 
body, with sparse narrow pale scales; femora with a 
smell sharp tooth; front tibiae sinuate beneath at the 
base ; tarsi with joint 2 much longer them broad, 3 much 
broader than 2. 

Length 4-5-5 0 mm., breadth 2 4-2-6 mm. 

N.E. Burma : Kambaiti, 2000 m., 4 $$, vi. 1934. 

This species may be readily distinguished from all its 
previously-described congeners by its nodose elytra, which 
are also more narrowed at the base. 
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Caiomycterus nodosus, sp. n. 

<J. Derm red-brown, with sparse ovate grey scales, the 
antennae and legs paler. 

Head with coarse longitudinal striol®, the forehead flat 
transversely, nearly twice as broad as the flattened eye, 
with a median stria. Rostrum a little longer than its 
basal width, rapidly narrowing from the base to beyond 
the middle and strongly dilated at the apex ; the dorsal 
area narrow, shallowly depressed, with the median oarina 
partly hidden by scaling, the lateral earinee diverging 
slightly behind and with an additional oarina adjoining 
them externally, and below this a shallow longitudinal 
sulcus from the scrobe to the eye ; epistome almost 
perpendicular, flat, its hind margin obtusely angulate and 
not extending behind the antenna, with only two or three 
epistomal seta on each side. Antennae with the scape 
rather abruptly clavate, with recumbent set® ; funiole 
with joint 1 a little longer and thicker than 2, the distal 
joints not or only slightly longer than broad; club 
fusiform, relatively broader than in inwquulis. Prothorax 
less transverse (10: 13), moderately rounded laterally, 
widest a little beyond the middle, truncate at the base, 
which is as wide as the apex, the postocular lobes rather 
short; the dorsum flat longitudinally in the middle, 
coarsely and rugosely punctate, with two shallow impres¬ 
sions on each side and a low .irregular median carina, 
without any basal elevation. Elytra very similar to those 
of inaequalie, but much narrower in proportion and less 
convex longitudinally, the greatest height being behind 
the middle, and the slope towards the base much less 
steep ; intervals 3 and 5 have only three distinct tuberoles 
eaoh, there is a very low one at the middle of 4, and the 
others are obsolescent; the scales are much broader and 
denser, and the elevations each bear numerous Bpatulate 
set®. Legs as in ineequalie, except that in the tarsi joint 
2 is not longer than broad and 3 is not broader than 2. 

Length 2-6 mm., breadth M mm. 

N.E. Burma : Kambaiti, 2000 m., 2 <&J, vi. 1034. 

Like a diminutive specimen of C. inetqualia, but differing 
notably inter alia in the very different structure of the 
rostrum, antenn® and tarsi. 

Ann. A) Mag. N. Hist. Ser. 11. Fol. viii. 
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Subfamily SiroxiNa. 

Eugnaih.ua pyriformia, sp. n. 

$. Derm black ; head and prothorax with mixed light 
brown and grey scaling ; elytra with a broad ill-defined 
grey humeral stripe between striae 4 and 7 extending from 
the base to one-fourth, a narrow transverse grey band 
across the top of the declivity, the indexed margins and 
the posterior declivity with dense fawn or brown scaling, 
and an elongate pale patch at the base of the suture, the 
rest of the dorsum with mostly dark brown smaller scales ; 
underside with dense grey and fawn scaling, except on 
the last three ventrites which are almost bare. 

Head with coarse longitudinally confluent punctures 
and with dense broad scales in the middle, the forehead 
very shallowly concave and a little wider than the dorsal 
area of the rostrum ; eyes moderately convex. Roatrum 
narrowing slightly from base to apex, with the dorsal 
area broadly and rather deeply impressed, sharply 
carinate laterally and with a deep median stria which 
extends for a short distance on the forehead. A ntennx 
with the two basal joints of the funide subequal, 7 as 
long as broad. Prothorax as long as broad, only slightly 
rounded laterally, widest in front of the middle, constricted 
at the base and near the apex, the latter a little wider 
than the base, the subapioal constriction continued 
shallowly across the disk ; the dorsum only slightly convex 
longitudinally, muoh higher at the apex than at the base, 
with coarse confluent punctation, the shiny subgranulate 
intervals of which are visible between the broad scales, 
the granules becoming more definite laterally. Elytra 1*5 
times as long as broad, comparatively narrow at the 
shoulders and broadly dilated behind the middle, then 
rapidly narrowing posteriorly, the apical portion more 
produced and the posterior deolivity less steep than usual, 
the apices narrowly separated and eaoh with a small tuft 
of setse ; the dorsal outline strongly convex, rising from 
the base to far behind the middle, with a very shallow 
broad transverse impression at one-fifth from the base; 
the stria shallow, with large round distant punctures 
which almost disappear posteriorly ; the intervals on the 
disk scarcely broader than the punctures, smooth, the 
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short irregular recumbent setae very inconspiouous. Legs 
with dense pale fawn and grey scales ; front tibiae straight, 
only slightly wider at the apex. 

Length 7-6-8-5 mm., breadth 3 0-3-5 mm. 

N.B. Burma : Kambaiti, 7000 feet, 1 vi. 1934 
(type); Sadon, 4000 feet, 1 $, vi.-vii. 1934. 

This species is distinguished by its comparatively long 
and narrow thorax, and its broadly dilated elytra with 
their unusual dorsal convexity. 


XXXI .—New Species of Staphylinidse (Col.) from the 
Philippines. By Malcolm Cameron, M.B.. R.N., 
F R.E.S. 

(Continued from ser. 11, vol. vn. 1941, p. 447.) 

StAPEYLIXIN-E. 

Hesperus obscuricollia, sp. n. (Bernb. in litt.). 

Shining, black, the elytra with the base reddish, the 
posterior margin narrowly and obscurely yellow ; abdomen 
slightly iridescent. Antennse black, the last two segments 
and legs reddish yellow. Length 7-5 mm. 

Near nigriiyentris Grid., of the same build and similar 
antennal structure, but with the base of the elytra more 
extensively red, the posterior margin much more narrowly 
and obscurely reddish yellow, the first segment of the 
antennse black, in all other respects like nigriventris. 

if : 6th stemite with moderate arcuate emargination at 
the middle of the posterior bordor. 

Mindanao : Surigao. Type in my collection. 

Hesperus segmentarius, sp. n. (Bernh. in litt.). 

Shining black, the elytra reddish yellow with broad 
well-defined transverse black fascia across the middle but 
leaving the suture very narrowly reddish yellow; abdo¬ 
men strongly iridescent, the posterior margins of the 
3rd to 6th visible tergites obscurely reddish yellow. 
Antennse blaok, the 1st segment and base of 2nd reddish 
yellow, the last three orange-yellow. Legs reddish yellow. 
Length 7-6 mm. 
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Differs from obacuricollia Cam. in the colour-pattern of 
the elytra, the strongly iridesoent abdomen, the colour 
of the antennae, the penultimate segments of which are a 
little longer; in all other respects similar. 


Hesperus ruficepa, sp. n. (Bemh. in litt.). 

Shining, head and thorax red, the former with the 
post-ocular region infuscate ; elytra reddish yellow, with 
oblique oval blackish spot extending from the reflexed 
side near the postero-external angle towards the middle 
of the suture but not reaching it (as in Roepkei Bemh.); 
abdomen blackish, strongly iridescent, the posterior 
margin of the tergites broadly rufescent. Antennae with 
the first three segments red, the last four orange-yellow, 
the intermediate blackish. Legs reddish yellow. Length 
7 mm. 

Build of leevigatua Fauv., and only differing in the 
coloration. 

Tangcolan : Bukidnon (Baker). Type in my collection. 


Heaperua punctipennia , sp. n. 

Shining, head and thorax red, the post-ocular region of 
the former and posterior margin of the latter infuscate ; 
scutellum red ; elytra reddish yellow with transverse 
black fascia across the middle, not quite reaching the 
suture ; abdomen strongly iridesoent, the first four visible 
tergites reddish, the following black with the posterior 
margin reddish yellow. Antennae reddish yellow, the 
4th to 6th segments infusoate. Legs reddish yellow. 
Length 7-5 mm. 

Very similar in general coloration and build to ruficepa 
Cam. and with similarly constructed antennas, but the 
head is less transverse, more orbicular and as broad as 
the thorax, the scutellum more closely punctured, the 
black fascia of the elytra broader and nearly reaching the 
suture, but at once reoognised by the much closer 
punoturation of the elytra whioh distinguishes it from 
all the species of the leevigatua group. 

<$: unknown. 

T&ngoolan : Bukidnon (Baker). Unique. My collection. 
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Bdonuchue ferrugatus Er. var. rufotestaceus, n. 

(Bemh. in lift.). 

Only differs from var. ruficeps Oam. in the colour of 
the last tergite, which in ruficeps is clear reddish yellow 
whilst in this form it is pitchy blaok, only the posterior 
margin being narrowly reddish yellow. The single 
specimen, a $, is 8 mm. in length. 

Luzon : Los Banos. My collection. 


Staphylinus ( Platydracus) philippinue, sp. n. 

(Bernh. in lift.). 

Very near asemus Rr., but at once recognised by the 
reddish-yellow legs, only the tarsi dark, also the blaok 
head and thorax is much Jess metallic, less pubescent, 
the sculpture, however, scarcely differing, the elytra are 
more evidently mottled with silvery and golden pubes¬ 
cence, the pubescence of the abdomen scarcely differs 
from that of asemus and in other respects similar. 
Length 13 mm. 

Mindanao : Pt. Rango. Type in my collection. 


Staphylinus (Platydracus) nigripennis, sp. n. 

(Bornh. in litt.). 

Entirely blaok, rather dull. Antennae blayk. Legs 
reddish yellow, the tarsi darker. Length 11 mm. 

In build and lustre much resembling sepulchralis Er., 
but with shorter antennae, the penultimate segments 
more transverse ; head with small median shining plaque, 
elsewhere more coarsely punctured than in that speoies ; 
thorax with narrow shining median line, a little less 
coarsely punotured than the head but muoh more 
coarsely than in sepulchralis ; soutellum blaok, tomentose ; 
elytra with soulpture scarcely differing from that of 
sepulchralis ; abdomen more coarsely and less closely 
punctured, the pubescence much more soanty but longer 
and coarser than in that species, that of the fore parts 
as in sepulchralis. 

Luzon: Imugan. Type in my collection. 
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Staphylinus (Platydracus) insular is. sp. n. 

(Bernh. in lift.). 

Head and thorax moderately shining, coppery bronze ; 
scutellum black, tomentose; elytra dull, dark brown, 
the reflexed aides and posterior margin lighter ; abdomen 
black, the posterior margin of the 7th and 8th tergites 
narrowly reddish yellow. Antennse black. Legs reddish 
yellow, the femora more or less infuscate along the 
anterior border. Length 11*5 mm. 

Build of jthilippinua Cam., but with the head and 
thorax much more strongly metallic, the puncturation not 
quite so coarse, the dark brown elytra have similar dense 
coriaceous sculpture but are not mottled, the pubescence 
uniform and long; the abdomen is not bifariate and is 
without median basal spots of lighter pubesoence. which 
is rather long, coarse and uniform. 

c? : unknown. 

Luzon : Laguna. A single specimen in my collection. 

Staphylinus (Platydracus) aurichalceus, sp. n. 

(Bernh. in litt.). 

Head and thorax moderately shining, greenish bronze ; 
scutellum black, tomentose ; elytra dull, light chestnut- 
red, indistinctly mottled ; abdomen blackish, the raised 
lateral and posterior margins of the tergites rather broadly 
yellowish red. Antennse black, the first three segments 
and legs bright reddish yellow. Length 9-5 mm. 

Near chakeus Bernh., the fore parts similarly coloured, 
but smaller, the puncturation of the head and thorax 
not quite so coarse, abdomen not bifariate, the pubesoenoe 
uniform, long and yellow, that of the fore parts as in 
chalceus and in other respects similar. 

Samar : Catbalogan. Type in my collection. 

Quedius (Raphirus) philippinus, sp. n. (Bernh. in litt.). 

Very like bomeensis Cam., but at once distinguished by 
the anterior and middle femora being reddish yellow and 
also in the following respects: the thorax is narrower, 
the sides practically straight and slightly retracted 
towards the front, besides the usual punctures with a few 
extremely Bmall scattered ones, the abdomen more 
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sparingly punctured and less pubesoent. The 11th 
segment of the antenna is yellow, the 10th brownish 
yellow, the structure scarcely differing in the two species. 
Ground-sculpture absent throughout. Labrum bilobed 
and in other respects similar. Length 10 mm. 

Var. apicalis, n. Last tergite yellow; femora pitch 
blaok. 

Luzon : Balbalan. Type in my oolleotion. 

Acylophorus ruficeps, sp. n. (Bemh. in lift.). 

Shining, head and thorax red, elytra and abdomen 
dark reddish brown, the latter strongly iridescent. 
Antenna blackish, the bases of the first two segments 
and the 10th and 11th reddish yellow. Legs reddish 
yellow. Length 5-5 mm. 

Very distinct by the colour. Head narrow as in 
Scutellaria Bemh. Antenna with the penultimate seg¬ 
ments as long as broad. Thorax transverse (4-5 : 3-75), 
convex, the sides yet more strongly rounded than in 
8cuteUaria. Elytra a little longer than the thorax, 
moderately, finely, closely and roughly punotured. 
Abdomen much less closely punotured than in ecutellari*. 

Mindanao : Surigao. Type in my collection. 


Taobyporinm. 

Bolitobius philippinus, sp. n. (Bemh. in litt.). 

Build of nitidus Motsch. and (except for the yellowish- 
red head) of similar coloration, differs in the shorter, 
stouter and differently coloured antenna, the first three 
segments reddish yellow, the following dark reddish, the 
11th only obscurely lighter, the 2nd to 4th evidently 
shorter than in nitidus, the following as in that speoies, 
about as long as broad. Length 3-75 mm. 

Mindanao : Surigao. Type in my collection. 

Conosoma aureiventris, sp. n. (Bemh. in litt.). 

B>ather shining, blaok, the last two tergites posteriorly 
obscurely lighter. Antenna reddish yellow, the 6th to 
10th segments blackish. Legs reddish yellow. Length 
4 mm. (abdomen extended). 
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In build very like immacviatum Staph., but blacker, the 
thorax shorter, the antennae very similarly constructed 
except that the 4th and 5th segments are shorter ; thorax 
shorter, less closely punctured ; elytra soaroely differing 
in sculpture ; abdomen less finely punctured, all the 
segments with long black lateral setae. Thorax transverse 
(3-75 : 3); elytra as long as the thorax, a little narrowed 
behind, transverse (3-75: 3). The whole insect with a 
fine, rather close, golden pubescence. 

Luzon : Mt. Banahao. Type in my collection. 

Conoaoma mbdepressum, sp. n. (Bemh. in litt.). 

Black, rather dull. Antennae black, the first two 
segments reddish yellow. Anterior and middle legs 
yellowish red, the posterior blackish. Length 4-5 mm. 

Sub-depressed, sooty black, in build and antennal 
structure much resembling virgvla Fauv. ; the whole 
insect very densely and finely punctured and pubesoent. 
Antennas long and slender, extending beyond the base of 
the elytra, the penultimate segments (seen on the flat) 
as long as broad, the 11th a little longer than the 10th. 
Thorax transverse (5 : 4), the posterior angles somewhat 
produced backwards. Elytra longer than the thorax 
(6-5 :4), a little narrowed behind. Abdomen pointed, 
without setae on the first three visible tergites. 

Luzon : Mt. Polis. Type in mv collection. 

Var. fuacipea , n. An example from Gunung Singgalang, 
Sumatra, has darker, extensively infusoate legs. In my 
collection. 

Conoaoma elegantidum, sp. n. (Bemh. in lift.). 

Moderately shining, black, the elytra yellow with the 
scutellary region and the suture triangularly blaok, the 
reflexed sides also blackish. Antennas black, the first two 
segments and legs reddish yellow. Length 3-5 mm. 

Build of gracile Kr., and with similar long slender 
antennas, but with differently coloured elytra. The whole 
insect extremely finely and densely punctured and 
pubesoent. Antennae extending a little beyond the 
middle of the elytra, all the segments much longer than 
broad, the 11th distinctly longer than the 10th. Thorax 
transverse (3*75:3). Elytra longer than the thorax 
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<3'5 : 3), a little narrowed behind. Abdomen pointed, 
without setae on the first three visible tergites. 

Luzon: Balbalan. Mindoro : Subaon. Type in my 
collection. 

Conosoma montalbense, sp. n. (Bemh. in litt.). 

Moderately shining, red, the head more or less infuscate 
behind ; the thorax broadly infuscate along the middle ; 
the elytra with an obscure oval blackish spot behind, 
extending obliquely from the side margin towards the 
suture; abdomen blackish, the posterior margin of the 
tergites narrowly rufescent. Antennae and legs reddish 
yellow. Length 2 mm. (abdomen extended). 

Head practically impunctate and without ground- 
sculpture. Antennae long and slender, extending a little 
beyond the posterior angles of the thorax, all the segments 
distinctly longer than broad. Thorax transverse (3 : 2-3), 
extremely finely, rather closely punctured, the ground- 
sculpture very fine. Elytra longer (3 : 2) than the thorax, 
a little narrowed behind, extremely finely but more 
closely punctured. Abdomen strongly narrowed towards 
apex, except for the last tergite extremely finely and 
rather closely punctured, the sides and apex with long 
black setae. The whole insect with a fine yellow 
pubescence. 

Montalla. Type in my collection. 

Conosoma setosum, sp. n. (Bernh. in litt.). 

Shining, fore parts reddish yellow, abdomen with the 
first three visible tergites reddish, the following yellow. 
Antennae reddish yellow, the 7th to 9th segments black. 
Legs reddish yellow. Length 2-2-5 mm. 

Build of bipunctatum Gr., the antennae similarly con¬ 
structed, the sculpture soaroely different, but differently 
coloured, and the five lateral setae of the elytra longer and 
stronger. Otherwise similar. 

Manila. Type in my oolleotion. 

Tachinomorphus fulvipes Er. var. philippinus, n. 
(apicicomis Bemh. in litt.). 

Differs from the type-form in the last three antennal 
segments being reddish yellow, the black marking of the 
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elytra more defined and triangular in shape, reaohing the 
apex of the suture; the head and thorax are in some 
examples dark reddish brown. 

Luzon : Los Banos. 

Var. rufus, n. (Bemh. in Utt.). 

Differs from the type-form in the entirely red colour, 
only the elytra infuscate posteriorly. Antenna) and legs 
red. 

Mindanao : Surigao. Type in my collection. 

('opropoms latiusculus, sp. n. (Bemh. in lift.). 

Very closely allied to flavicomis Kr., and only differing 
in the following respects : the 4th to 9th antennal segments 
are slightly infuscate, the thorax has two small basal 
punctures before the scutellum as in brunneicollis Motsch., 
but is quite without the extremely fine scattered punctures 
seen in flavicomis , the ground-sculpture is, however, 
similar in the two speoies, the puncturation of the elytra 
is not so fine, more like that of brunneicollis, the punctura¬ 
tion of the abdomen is fine, as in flavicomis. Length 
2-75 mm. (abdomen retracted). 

Luzon : Balbalan. Type in my collection. 

Cojrroporus splendidus , sp. n. (Bemh. in litt..). 

Shining, black, the side margins of the thorax and 
elytra, the suture and posterior margin of the latter 
very narrowly and obscurely reddish ; abdomen yellowish 
brown. Antennae with the first four segments reddish 
yellow, the following reddish brown. Legs reddish yellow. 
Length 2 mm. (abdomen retracted). 

Size and build of sanguinolentus Motsch., but differs in 
the less extensive and more obscure red coloration of the 
thorax and elytra; the 3rd segment of the antennsB 
is shorter, the 4th and 5th longer, longer than in that 
species, the following slightly transverse; the pair 
of punctures seen in sanguinolentus juBt behind the 
anterior margin and also those before the scutellum are 
absent in this species, but here and there are traces of a 
transverse, interrupted, wavy ground-sculpture not present 
in sanguinolentus, and a few minute punctures are also 
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visible; the elytra are scarcely perceptibly punctured, 
whereas in mnguinolentus the punoturation is distinot; 
the abdomen is very finely and very sparingly punotured. 
Mindanao : Pt. Bango. Type in my collection. 


Alsochasism, 

Le.ur.ocraspedum luzonicum , sp. n. (Bernh. in litt.). 

Head and thorax rather shining, the former black, the 
latter yellowish red ; elytra and abdomen duller, smoky 
brown, the posterior margin of the 5th and whole of the 
6th tergites reddish yellow. Antenn® and legs reddish 
yellow. Length 2 mm. 

Build of dilutum Bernh., but with the thorax redder, 
the elytra darker, the abdomen not so dark ; the antenn® 
similarly constructed, except that the lltli segment is 
longer, as long as the three preceding together. Thorax 
twice as broad as long, extremely finely, moderately 
closely punctured and without ground-sculpture. Elytra 
slightly longer than the thorax, less finely, more closely 
punctured than in dilutum , the punoturation rough. 
Abdomen closely and finely punctured, the pubesoenoe 
distinctly longer and coarser than in dilutum ; pubescence 
of the fore parts fine and rather close. 

N. Luzon : Heightsplan. Type in my collection. 

Leucocraspedum conicollis, sp. n. (Bernh. in litt.). 

Head and thorax rather shining, yellowish red, elytra 
brownish yellow; abdomen with the first two visible 
tergites reddish, the following pitchy, with the posterior 
margins reddish yellow, the 5th and 6th more broadly. 
Antenn® and legs reddish yellow. Length 2'3 mm. 

Apart from the colour, differs from luzonicum Cam. 
in the narrower build, the thorax narrower (2-5: 1-6), 
antenn® with the 11th segment not so long, only a little 
longer than the 9th and 10th together. Thorax more 
closely punctured and pubescent. Elytra a little longer 
than the thorax, more finely and less roughly punotured 
than in luzonicum, the abdominal pubescence finer. 

N. Luzon : Trinidad. Type in my collection. 
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Leucocraapedum philippinum, sp. n. 

Moderately shining, entirely reddish yellow, the elytra 
very obscurely infuscate behind. Antennae and legs 
reddish yellow. Length 1-3 mm. 

A very small narrow species, of the colour of paUidvm 
Cam., but much smaller, the antennae shorter, reaching 
the posterior angles of the thorax, the 3rd segment much 
shorter than the 2nd, 4th scarcely, 5th to 10th gradually 
more transverse, the penultimate about twice as broad 
as long, the 11th stout, about as long as the 8th to 10th 
together. Thorax transverse (2 : 1-4), very finely, rather 
closely punctured ; ground-sculpture absent. Elytra as 
long as the thorax, more closely, less finely, roughly 
punotured. Abdomen pointed, very finely, rather closely 
punctured. The whole insect with fine, moderately close 
yellow pubsecence. 

This species would appear to be very near minutvm 
Bernh., but at once distinguished from it by the differently 
coloured abdomen. 

Leyte. Luzon : Los Banos. Type in my collection. 

Leucocraapedum minor, sp. n. (Bemh. in litt.). 

Head and thorax shining reddish yellow, elytra and 
abdomen less shining and slightly dark. Antennae and 
legs reddish yellow. Length 2-5 mm. 

Size and build of ecorpio Blaokb., the antennae similarly 
constructed, colour of philippinum, Cam., puncturation of 
the thorax yet finer and much more sparing than in 
acorpio, that of the elytra also a little finer but similar in 
character, the sculpture of the abdomen and setae scarcely 
differing from that of acorpio. Pubescence fine, yellow, 
moderately close. 

S.E. Luzon : Mt. Bulusan. Type in my collection. 

Myllaena philippina, sp. n. (Bernh, in litt.), 

Blaokish brown, a little shining, the last two tergites 
obscurely yellowish. Antennae black, the 8th to 11th 
segments yellow. Legs reddish yellow. Length 1*5 mm. 

In build and colour much resembling dvJbia Gr., but 
smaller, the antennae much as in intermedia Er., but 
differently coloured. Head extremely finely and olosely 
punctured. Antennae slender, extending to the base of 
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the elytra, shorter than in intermedia but similarly con¬ 
structed. Thorax transverse (2-76:2), the posterior 
angles produced backwards, extremely finely and densely 
punctured as in dubia. Elytra as long as the thorax, 
transverse, densely and finely punctured as in that species. 
Abdomen strongly pointed, as finely but not quite so 
closely punctured as in dubia, the setae similar. The 
whole insect very finely and closely pubescent. 

Luzon : Pagsanjan. Type in my collection. 

Brachida philippina, sp. n. (Bemh. in litt.). 

Shining, yellowish red. Antennae yellowish red, the 
first four segments and legs yellow. Length 1-75 mm. 

Readily recognised by the long thick abdominal 
pubescence, especially noticeable at the sides and apex. 
A small robust speoies of the build of exigua Heer, but 
smaller and of the colour of data Woe. Head practically 
impunctate. Antennae short, the 4th segment small, the 
5th much larger, about as long as broad, 6th to 10th 
slightly transverse, differing but little, 11th as long as 
the 9th and 10th together. Thorax nearly twice as broad 
as long, convex, practically impunctate. Elytra a little 
longer and broader than the thorax, transverse, finely, 
moderately olosely but not roughly punctured. Abdomen 
narrowed towards apex, very finely, rather closely 
punctured, less closely on the 5th visible tergite, the 
pubescence long and close, especially at the sides and 
apex. Fore parts with rather long but much more scanty 
pubescence. Ground-sculpture absent throughout. The 
single example iB probably $. 

Philippines, without further indication. My collection. 

Qyrophsena ( Acanthophsena ) orientalis, sp. n. 

Shining, dark reddish brown to pitchy blaok, the 
abdomen lighter, with the 4th and 5th visible tergites 
infuscate. Antennae and legs yellow. Length 2-2*5 mm. 

Head with a few small scattered punctures. Antenna) 
long, the 4th segment longer than broad, the fith stouter, 
slightly longer than broad, 6th to 10th about as long as 
broad and differing but little, 11th as long as the 9th and 
10th together. Thorax transverse (2*5 : 1*5), with dorsal 
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row of three punctures and one or two others externally. 
Elytra a little longer and broader than the thorax, in 
the with a few small scattered asperate punctures, 
in the 9 with a few small simple punctures chiefly in the 
scutellary region. Abdomen with a row of fine punctures 
near the posterior margins of the tergites, otherwise very 
finely and very sparingly punctured and finely coriaceous. 
Fore parts without ground-sculpture. 

j 1 . 3rd sternite with broad black pointed lamella on 
each side adjacent to the 3rd and 4th visible tergites, 
much like that of appendiculata Motsch. in shape ; 5th 
with a transverse row of six small tubercles near the 
posterior margin : 6th with a pair of stout cultriform 
processes. 

Dinagat. Siargao ; Dapa. Type in my collection. 

Gyrophmui (s. str.) maqvilingana, sp. n. (Bemh. in litt.). 

Shining, pitchy black, the base of the elytra obscurely 
reddish, the posterior margin of the 5th visible tergite 
and whole of the 6th dirty yellow. Antennae blaokish, 
the first four segments and legs yellow. Length 2 mm. 

Head broad, nearly as broad as the thorax (3 : 4), with a 
few small scattered punctures and very fine wavy ground- 
sculpture. Antennae short, the 3rd segment shorter than 
the 2nd, 4th small, transverse, 5th to 10th broader, 
differing but little amongst themselves, about a half 
broader than long. Thorax transverse (4 : 2*5), the sides 
evenly rounded with the base, with dorsal row of four fine 
punctures and a group of two or three others externally, 
the ground-sculpture as on the head. Elytra broader 
and a little longer than the thorax (3:2-5), with a few 
extremely fine scattered punctures, the ground-sculpture 
similar. Abdomen, except for a row of extremely fine 
punctures at the posterior margins of the tergites, practi¬ 
cally impunctate ; the ground-sculpture feeble. 

cJ. 7th tergite near the posterior margin with transverse 
row of four little tubercles, the centre pair the largest; 
8th with a pair of short stout teeth, the margin between 
scarcely perceptibly orenulate. 

Luzon : Mt. Makiling {Baker). Type in my collection. 
Siargao : Dapa. 
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Gyrophtma (a. str.) ruficollis, sp. n. (Bernh. 
in litt.). 

Shining, head and elytra black, the latter with distinct 
purplish metallic reflex; thorax and abdomen reddish 
yellow. Antennae with the first four segments yellow, 
the following reddish. Legs yellow. Length 1-76-2 mm. 

In build much resembling fasciata Marsh., but in all 
other respects different. Head a little narrower than the 
thorax, between the eyes with a pair of punctures, other¬ 
wise almost impunctate and with scaroely visible ground- 
soulpture. Antennae rather long, the 3rd segment shorter 
than the 2nd, 4th small, transverse, 5th to 10th all longer 
than broad, decreasing in length, the penultimate only 
slightly longer than broad. Thorax transverse (4-3 : 3), 
with dorsal row of three fine punctures and one or two 
others externally, otherwise impunctate and without 
ground-sculpture. Elytra a little longer than the thorax, 
with a few very fine scattered punctures and without 
ground-sculpture. Abdomen extremely finely and very 
sparingly punctured and with scaroely visible ground- 
sculpture. 

: unknown. 

Mindanao : Siargao. Type in my collection. 

Gyrophsena (s. str.) basiventris , sp. n. (Bernh. 
in lift.). 

Shining, fore parts dark ferruginous red, the elytra 
extensively infuscate posteriorly; abdomen reddish 
yellow, the 4th visible tergite black. Antenna; red, the 
first four segments and legs reddish yellow. Length 
1-5 mm. * 

Head with a few minute punctures and fine ground- 
sculpture. Antenna rather short, 3rd segment shorter 
than 2nd, 4th and following transverse, the penultimate 
about twioe as broad as long. Thorax transverse 
(2-5: 1-5), the sides evenly rounded with the base, with 
dorsal row of three fine punctures and one or two others 
externally, the ground-sculpture feeble, as on the head. 
Elytra longer, than the thorax (2:1-5), with very few 
minute punctures and very fine wavy transverse ground- 
sculpture. Abdomen, except for marginal rows of ex- 
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tremely fine punctures, almost impunctate, very finely 
coriaceous. 

cj: 7th tergite with a pair of rather large tuberoles 
near the middle of the posterior margin ; 8th with several 
small granules, the posterior margin with five fine short 
teeth. 

Luzon : Los Banos. Type in my collection. 

Oyrophsma (s. str.) punctilinea, sp. n. (Bemh. 
in lilt.). 

Shining, black, the elytra pitchy black. Antennse with 
the first four segments yellow, the following infuscate. 
Legs yellow. Length 1-5 mm. 

Very near selangorensis Cam., but with the head a little 
narrower, eyes a little smaller, the puncturation and 
ground-sculpture similar ; antennse shorter and stouter, 
the penultimate segments more transverse. Thorax with 
an irregular row of about seven punctures on each side 
of the middle, externally with a group of three others, 
in «elangore.nais the punctures on the disc are more 
numerous, the ground-sculpture in both similar. Elytra 
yet more sparingly punctured than in selangorenaia, the 
ground-sculpture much less evident. Abdomen very 
finely and very sparingly punotured, the ground sculpture 
very fine, the 5th visible tergite with a transverse row 
of six small granules near the posterior border. 

: 7th tergite with a pair of rather large tuberoles in 
the middle near the posterior margin ; 8th with a short 
stout blunt tooth on each side, the narrow margin 
between feebly rounded. 

Mindanao: Surigao. Momungan. Type in my 

collection. , 

Oyrophsena (s. str.) tenuicomis, sp. n. (Bemh. 
in litt.). 

Shining, head and thorax light ferruginous red, elytra 
and abdomen reddiBh yellow, the former infuscate pos¬ 
teriorly. Antennse with the first three segments yellow, 
the following blackish. Legs yellow. Length 1*75 mm. 

In the build of the thorax muoh like manca Er. Head 
broad, nearly as broad as the thorax, anti with a few 
small scattered punctures. Antennse slender, the 3rd 
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segment much shorter than 2nd, 4th small, transverse, 
5th and following stouter, all longer than broad, de¬ 
creasing in length, the penultimate distinctly longer than 
broad, the 11th a little shorter than the 9th and 10th 
together. Thorax transverse (3-75 : 2 5), the sides feebly 
rounded in front, straighter and distinctly retracted 
behind, the disc with a few small scattered punctures 
and two or three others externally. Elytra a little longer 
than the thorax, finely, moderately closely punctured. 
Abdomen extremely finely, very sparingly punctured, the 
ground-sculpture feeble. Fore parts without ground- 
sculpture. 

cj : unknown. 

Mindanao : Surigao. Type in my collection. 

Plagium bang-haasi , sp. n. (Bemh. in lift.). 

Very near philippina Bernh., similar in colour and 
lustre (except that the posterior femora are infuscate) 
and antennal structure, but differs at once in the sculpture 
of the head and thorax, the elytra with similar but rather 
coarser sculpture than in philippina ; the thorax is also 
shorter and more transverse (3*5:2-5) than in that 
species. Head closely covered with small umbilicate 
punctures, but not rugose. Thorax with the disc closely 
covered with rather smaller and distinctly more super¬ 
ficial punctures than on the head, the sides practically 
impunctate, before the scutellum, with the usual transverse 
fovea. Abdomen except at the bases of the segments 
practically impunctate. Length 2 mm. 

Mindanao : Momungan. Type in my collection. 

Plagium opaeeUa , sp. n. (Bemh. in litt .). 

Dark ferruginous red, the head and thorax rather dull, 
the elytra and abdomen more shining, the former more or 
leas infuscate posteriorly, the latter with the 3rd and 
4th visible tergites black. Antennae black, the first three 
segments and the last reddish yellow. Legs reddish 
yellow. Length 2 mm. 

More robust than ceylonica Kr. and of darker oolour, 
less shining, thorax more constricted behind. Head 
narrower than the thorax, closely, rugosely punctured. 
Antennae stout, the 3rd segment longer than the 2nd, 

Ann. A Mag. N. Hist. Ser. 11. Vcl . viii. 27 
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4th scarcely longer than broad, 5th to 10th gradually 
more transverse, the i 1th as long as the 9th and 10th 
together. Thorax transverse (2 : 1*2), convex, the sides 
strongly rounded in front, strongly sinuately retracted 
behind, before the scutellum with a transverse fossa, the 
sculpture much as on the head. Elytra broader and 
slightly longer than the thorax, closely and more coarsely 
punctured but not rugose. Abdomen closely and 
moderately coarsely punctured at the bases of the tergiteB, 
more finely and very sparingly elsewhere. Pubescence 
throughout fine. 

J 1 : 4th tergite with a strong pointed tubercle in the 
middle ; 7th with a transverse row of four elongate 
tubercles; 8th produced in the middle as a small 
triangular plate, concave above and clothed with rather 
long white pubescence. 

Mindanao : Momungan. Luzon : Los fianos. Type in 
my collection. 

Plagium luzonica, sp. n. (Bemh. in litt.). 

Very closely allied to moultoni Cam., of the same size, 
colour, build and antennal structure, but differing in the 
following respects: the head and thorax are much less 
shining, the sculpture closer and distinctly rugose, the 
elytra more broadly infuscate posteriorly, leaving the 
posterior margin distinctly yellow, the sculpture coarser 
and distinctly rugose. The characters, so far as the 
4th and 7th tergites are concerned, are similar, but that 
of the 8th is not visible owing to retraction. Length 
2 mm. 

Luzon : Los Banos. Type in my collection. 

Coenonica tubericauda, sp. n. (Bemh. in litt. Sibtm). 

Moderately shining black, the posterior margin of the 
visible tergites narrowly reddish. Antennas black, the 
first four segments reddish. Legs reddish yellow. Length 
2-3 mm. 

Head a little narrower than the thorax (8*5 : 4), except 
in front closely covered with small superficial umbilioate 
punctures; finely ooriaoeous. Antennae short and stout, 
the 3rd segment a little longer than the 2nd, 4th as long 
as broad, 5th to 10th gradually more transverse, the 
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penultimate two-and-a-half times broader than long, the 
11th as long as the 8th to 10th together. Thorax trans¬ 
verse (4 : 3), the sides rounded in front, straight and 
retracted behind, the posterior angles obtuse, before the 
base in the middle with a U-shaped impression, finely 
punctured along the middle, very sparingly in front, 
more closely behind, at the sides with moderately coarse, 
close, somewhat rugose puncturation ; ground-sculpture 
absent. Elytra longer (4 : 3) and broader than the thorax, 
closely covered with small granules. Abdomen more 
shining than the fore parts, very finely and very sparingly 
punctured and without ground-sculpture. 

(J : 7th tergite with three strong longitudinal keels 
close together near the posterior margin ; the structure 
of the 8th pot visible. 

Palawan : Binaluan. A single specimen. 

Ccenonica canaliculata , sp. n. (Bemh. in litt. Silvsa). 

Moderately shining, head dark red ; thorax lighter red 
with the disc broadly infuscate; elytra with broad 
indeterminate fascia across the middle, the base red, the 
posterior margin more narrowly reddish yellow ; abdomen 
pitchy black, the posterior margin of the 5th visible 
tergite yellowish. Antennas reddish brown, the 11th 
segment lighter, the first three segments and legs reddish 
yellow. Length 2 mm. 

A somewhat abnormal species in that the thorax is 
without the V- or U-shaped impression, and referred to 
Siluaa by Bemhauer, but it differs from that genus in 
the short broad mesosternum as in Ccenonica , nor do the 
labial palpi appear styliform. Head broad but narrower 
than the thorax, closely covered with small umbilicate 
punctures. Antennas thickened towards apex, the 3rd 
segment slightly longer than the 2nd, 4th and 5th very 
slightly longer than broad, 6th and 7th as long as broad, 
8th to 10th slightly transverse, the 11th as long as the 
9th and 10th together. Thorax transverse (3*5:2), 
oonvex, the sides evenly rounded, the posterior angles 
obtuse, along the middle with a well-marked sulcus, the 
punotures similar to but rather smaller than on the head. 
Elytra longer (3 : 2) and broader than the thorax, trans¬ 
verse, closely punctured, the punctures smaller than on 
the thorax. Abdomen rather finely, closely punctured, 

27* 
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more coarsely in the impressions. The whole insect with 
a rather short, close greyish pubescenoe. 

Dinagat. A single specimen. In my collection. 

Ceenonica obscura, sp. n. (Bemh, in lift.). 

Bather shining, the abdomen more so. Head black, 
thorax brown, elytra and abdomen brownish yellow, the 
3rd and 4th visible tergites infuscate. Antennae black, 
the first three segments and legs reddish yellow. Length 
2 mm. 

Near philippina Bemh., but smaller, in colour some¬ 
what similar, the head narrower in comparison with 
the thorax, but scarcely differing in sculpture. Antennae 
similar except that the 11th segment is shorter, only 
as long as the three preceding together. Thorax with 
the disc simply punctured, the punctures close, moderate 
in size and rather superficial, towards the sides with fine 
moderately close granular sculpture. Elytra with smaller 
and less close granules thon in philippina, the abdomen 
scarcely differing in sculpture from that species. 

cj: unknown. 

Palawan : Binaluan. Type in my collection. 

Placuaa (s. str.) philippina, sp. n. (Bemh. in litt.). 

Moderately shining ; head black ; thorax dark reddish 
brown, elytra pitchy black with the base narrowly and 
obscurely reddish; abdomen reddish yellow. Antennae 
black, the 1st segment reddish yellow, the 2nd yellowish 
brown. Legs reddish yellow. Length 2 mm. 

Size and build of acuminata Kr., but differs in the colour 
and longer antennas, the penultimate segments of which 
are fully as long as broad: the sculpture of the head 
scarcely differs from that of acuminata, but the eyes are 
smaller. Antennas rather long and slender, the 3rd 
segment as long as the 2nd, 4th to 8th a little longer 
than broad, decreasing in length, Oth and 10th as long as 
broad, the 11th as long as the Oth and 10th together. 
Thorax formed as in acuminata, with similar but less close 
sculpture. Elytra less finely, more roughly punctured 
than in that species. Abdomen less closely and much 
less finely punctured than in acuminata. Pubescenoe fine 
and moderately dose throughout. 
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c? : 8th tergite on each side with a long slender incurved 
spine, the margin between rounded and with five small 
crenulations, of which the central is the largest and most 
prominent; Oth sternite produced, narrowed and briefly 
rounded at apex. 

Luzon : Balbalan. A single $ example. Also, in the 
Malay Peninsula, Selangor, a $ specimen. Type in my 
collection. 

Placusa (s. str.) minuta , sjj. n. (Bemh. in litt .). 

Rather shining, head and thorax black, elytra brownish 
yellow, abdomen light reddish brown. Antennae black, 
the first three segments and legs reddish yellow. Length 
1 mm. 

Build and lustre of pygmsea Kt\, and except for the 
elytra of similar colour, but smaller, the antennae shorter 
and stouter, the head less finely, more roughly punctured, 
the puncturation of the thorax scarcely differing from that 
oi pygmeea , but that of the elytra obviously coarser and 
rougher, the puncturation and pubescence of the abdomen 
distinctly less fine and not so close. 

cJ : unknown. 

Siargao: Dapa. A single specimen. Type in my 
collection. 

Placnsa (s. str.) minutissima , sp. n. 

Moderately shining ; fore parts black, abdomen pitchy 
brown. Antennae black, the first three segments and legs 
reddish yellow. Length 1 mm. 

Narrower than minuta Cam., and with dark, more closely 
and roughly punctured elytra; the sculpture of the head 
scarcely differing* the antennae are thinner but similarly 
constructed ; the thorax and elytra less finely and more 
roughly punctured, the abdomen scarcely differing in 
sculpture and pubescence from minuta. 

<J: unknown. 

Mindanao : Pt. Bango. A single example. 

Stenomastax rufobrunnea, sp. n. 

(Homalota longipennie Bemh. in litt. prseoc .), 

Moderately shining, head black, the rest light reddish 
brown, the 4th visible tergite infuscate. Antennas reddish 
brown, the first two segments and legs reddish yellow. 
Length 2 mm. 
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Near longipennis Cam., but smaller and more brightly 
coloured, the antenna? shorter, the 11th segment shorter. 
Head nearly as broad as the thorax, coriaceous, with 
small, close, suj>erficial umbilicate punctures, except in 
front which is practically impunctate. Antenna 1 with the 
3rd segment shorter than the 2nd, 4th to 10th transverse, 
increasing in width, the penultimate more than twice as 
broad as Jong. Thorax slightly transverse (2*75 : 2*5), 
the sides rounded in front, straight and retracted behind, 
the posterior angles obtuse, broadly, superficially im¬ 
pressed along the middle nearly to the anterior border, 
coriaceous and impunctate. Elytra longer (3-3 : 2*5) and 
broader than the thorax, coriaceous, the punoturation 
extremely fine and scarcely distinguishable from the 
ground-sculpture. Abdomen parallel, coriaceous, ex¬ 
tremely finely and very sparingly punctured. 

cJ : Nth tergite with a stout blunt tooth on each side, 
the margin between truncate, on each side of the middle 
with a pair of closely approximated short blunt processes. 

N. Luzon : Heightsplan. Type in my collection. 

Stenomastax densissima , sp. n. 

(Bernh. in lift. Homalota). 

Fore parts dull, abdomen shining. Head black, thorax 
dark reddish brown, elytra pitchy black, abdomen reddish 
yellow, the 4th visible tergite infuscate. Antennae black, 
the first two segments reddish. Legs reddish yellow. 
Length 2 mm. 

Size and build of platygaster Kr., the antennae similarly 
constructed but of different colour and sculpture. Head 
strongly coriaceous, almost granular and without distinct 
puncturation. Thorax broadly superficially impressed 
along the middle, the ground-sculpture less coarse than 
on the head and scarcely visibly punctured. Elytra 
slightly longer than the thorax, closely covered with 
small granules. Abdomen parallel, the first two visible 
tergites finely and closely punctured at their bases and 
posteriorly with very small close granules, the following 
almost impunctate and without ground-sculpture. 

: 8th tergite with a sharp spine on each side, the 
margin between gently rounded, on each side of the 
middle with a pair of closely approximated blunt pro¬ 
cesses ; 6th stemite a little produced and rounded. 
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Luzon: Imugan. A single specimen. Type in my 
collection. 

Stenomactax puatulata, sp. n. 

(Bernh. in litt. Homalotu). 

Head black, shining, thorax dark reddish brown, 
greasy lustrous ; elytra shining, yellow, the reflexed sides 
(except the shoulders and postero-external angles) and 
adjacent area of the disc, sutural region for the anterior 
two-thirds broadly and indeterminately pitchy; abdomen 
shining, pitchy, the posterior margins of the first four 
visible tergites narrowly rufescent, the 5th with the 
posterior margin broadly yellow, the 6th yellow. Antennas 
black, the first three segments and legs reddish yellow. 
Length 2 mm. 

Build of platyyaster Kr., but more robust and with 
much stouter antenna), readily recognised by the elytral 
colour-pattern. Head strongly coriaceous, the punctures 
close, much larger and deeper than in platygaster. 
Antenna; short and stout, the 3rd segment as long as 
the 2nd, 4th to 10th gradually more transverse, the 
penultimate about three times broader than long. Thorax 
transverse (3-5 : 2-5), broadly impressed along the middle, 
coriaceous, the punctures close, but much finer and more 
superficial than on the head. Elytra longer (3-5 : 2-5) 
and broader than the thorax, finely, moderately closely 
and superficially punctured in the basal half, more 
sparingly behind. Abdomen parallel, finely and rather 
olosely punctured at the bases of the first three visible 
tergites, much more sparingly elsewhere. 

<J: 7th tergite along the posterior margin finely and 
olosely granular ; 8th with a sharp spine on either side, 
the middle forming a plate with truncate apex, not 
produced beyond the level of the lateral spines. 

Mindoro : Theodoro. Type in my collection. 

Stenomastax inmlaris, sp. n. 

(Bernh. in litt. Homalota). 

Greasy lustrous; head black, reddish in front, thorax 
yellowish red, elytra pitchy, the basal region indeter¬ 
minately reddish; abdomen reddish yellow. Antennn 
reddish, the 1st segment and apex of the last lighter. 
Legs reddish yellow. Length 1*5 mm. 
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Size and build of mriventris Kr., but differently coloured, 
the head a little narrower ; more brightly coloured than 
eingulata Cam., and with longer antennae, the sculpture 
differing from both. Head slightly longitudinally im¬ 
pressed along the middle, coriaceous, with fine close, 
obsolete puncturation, the punctures smaller and Icbs 
distinct than in either of the above-mentioned species. 
Thorax rather broadly impressed along the middle, 
coriaceous, with close obsolete puncturation finer than 
that of the head. Elytra with fine close puncturation, 
finer than in variventris or eingulata. Abdomen finely 
coriaceous, finely and rather closely punctured. 

Siargao : Dapa. A single specimen. In my collection. 

Stenomastax paraUela , sp. n. 

(Bernh. in lift. Homalota). 

Rather shining, head black, thorax and abdomen bright 
yellowish red, the latter with the 4th visible tergite 
black; elytra pitchy, with the basal area indeterminately 
reddish. Antennas reddish, the first two segments and 
legs reddish yellow. Length 1-8 mm. 

Fore parts of the same colour as in insularis Cam., but 
more parallel, muoh more shining, less strongly ooriaceous, 
the antennas shorter and stouter. Head coriaceous, with 
rather close flat obsolete punctures, the eyes smaller than 
in insular is. Antennse shorter, the penultimate segments 
three times broader than long. Thorax more transverse 
(2-75:2), the sides more strongly retracted behind, 
broadly superficially impressed along the middle, finely 
coriaceous, much less strongly than in insular is, finely, 
rather closely punctured, the punctures much more 
evident owing to the weaker ground-soulpture. Elytra 
longer than the thorax (3 : 2), longer than insvlaris, 
very finely, closely punctured as in that species. Abdomen 
parallel, muoh less closely punctured than in insvlaris , 
especially behind. 

Luzno: Balbalan. A single specimen. In my collection. 

Chledophila angusta, sp. n. 

(Homalota angusta Bernh. in Utt.). 

Bather dull, yellowish red, the 4th visible tergite 
slightly infuscate. Antennse and legs reddish yellow. 
Length 1 mm. 
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Very similar in build to annularis Cam., but smaller, 
the elytra lighter, the antennae shorter, the 3rd segment 
distinctly shorter than the 2nd. but otherwise of similar 
structure; eyes smaller, the ground-sculpture of the 
head similar, the puncturation as close but finer. Thorax 
shorter, more transverse (2 : 1-5), the puncturation as 
close but not so fine as in annulari*. Elytra as long as 
the thorax, less finely and more roughly punctured than 
in that species. Abdomen as closely but more finely 
punctured than in annulari*. 

Siargo : Dapa. A single specimen. In my collection. 

Neomalota philippina. sp. n. 

Fore parts rather dull, abdomen more shining. Head 
dark red ; thorax lighter red ; elytra reddish, extensively 
infuscate laterally ; abdomen reddish yellow, the 3rd and 
4th visible tergites blackish. Antennae brown, the first 
two segments reddish yellow, the 11th reddish. Legs 
reddish yellow. Length 2 mm. 

Very near cingulata Cam. (cameroni Bernh., Scheerp.), 
but more brightly coloured, the antennae longer, the 
elytra less shining, more roughly punctured externally. 
The eyes are smaller, but the puncturation of the head 
scarcely differs, the antennae have the 4th and 5th seg¬ 
ments longer and the penultimate as long as broad. 
Thorax broader, more finely but roughly punctured, more 
convex and without trace of lateral impression. Elytra 
closely and roughly punctured externally, on the disc 
with several small scattered punctures as in cingulata. 
Abdomen rather less finely punctured on the first two 
visible tergites, soaroely differing from cingulata on the 
following, and in other respects similar to that speoies. 

Siargao : Dapa. Type in my collection. 

Mindobia, gen. nov. (Bernh. in litt.). 

This genus appears to be allied to Anomognathu* 
Gemm. Har., but is at once distinguished by the narrow 
parallel cylindrical build, longer and more slender tarsi, 
the abdomen with only the first two visible tergites 
transversely impressed at their bases and as long as the 
fore parts. Owing to laok of material for dissection 
I am unable to give details of structure. 
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Mindoria paradoxa, sp. n. (Berah. in Utt.). 

Narrow, parallel, shining ; head black, thorax reddish 
yellow, elytra brownish yellow, obscurely infuBcate about 
the ecutellum and postero-external regions; abdomen 
with the first two visible tergites, the posterior margin 
of the 5th and whole of the 6th reddish yellow. Antenn® 
and legs reddish yellow, the last four segments of the 
former infuscate. Length 1-75 mm. 

Head short oval, slightly longer than broad, very 
slightly narrower than the thorax, the eyeB moderate, 
distinctly shorter than the post-ocular region, with a few 
small very obsolete scattered punctures and fine longi¬ 
tudinal striate ground-sculpture. Antenn® short and 
stout, the 1st segment as long as the 2nd, 3rd small, 
transverse, 4th and following gradually increasing in 
width, the penultimate about three times broader than 
long, the Uth short, pointed. Thorax longer than broad 
(2 : 1-5), the sides straight and almost parallel, the anterior 
and posterior angles briefly rounded, on each side of the 
middle with a long narrow parallel obsolete impression 
extending from the base almost to the anterior border, 
the soulpture as on the head. Elytra parallel, slightly 
longer (2-3 : 2) and very slightly broader than the thorax, 
not emarginate postero-extemally, the soulpture as on 
the thorax. Abdomen elongate, very slightly widened 
behind, the first four visible tergites practically im- 
punctate and without ground-sculpture, the 5th and 8th 
with a fine ooriaceous ground-sculpture. The 6th is 
produced in the middle as a long sharp upturned spine, 
on each side with a short incurved sharp tooth separated 
from the median spine by a deep arcuate emargination ; 
6th sternite a little produced, narrowed and bluntly 
pointed, less produced backwards than the median 
spine (? <J). The whole insect practically glabrous. 

Mindoro: S. Theodoro. A single speoimen. In my 
collection. 

Tachychara flavipennie, sp. n. 

(Bemh. in lift. Onypeta). 

Moderately shining; head black ; thorax dark reddish 
brown ; elytra yellow ; abdomen dark brown. Antenn® 
black, the first three segments and legs reddish yellow. 
Length 3 mm. 
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Much like diacipennia Cam., but at onoe distinguished 
by the uniformly yellow elytra, not at all infuseate at the 
base, the antennae are longer and more Blender, reaching 
nearly to the posterior margin of the elytra, all the 
segments longer; the head is as closely but much more 
finely and superficially punctured. Thorax transverse 
(4-5 : 3-75), the sides more sinuate behind and the posterior 
angles more prominent than in diacipennia, along the 
middle for the posterior two-thirds broadly and super¬ 
ficially impressed, the disc with four small quadrately- 
plaoed punctures, the general puncturation as close but 
finer than in diacipennia. Elytra broader and slightly 
longer than the thorax, as closely but more finely punc¬ 
tured than in that species. The abdomen as closely but 
much more finely punctured than in diacipennia. 

cJ: 6th sternite produced, slightly narrowed and 
broadly rounded. 

Luzon : Balbalan. Type in my collection. 

Prom Borneo (Mt. Pais) and the Malay Peninsula 
comes a form only differing from the above in the elytra 
having the reflexed margin nearly to the postero-external 
angle and the whole base extensively infuseate, so that 
in colour it resembles diacipennia, the middle and posterior 
femora infuseate; in sculpture and antennal structure 
as in flavipennia. Var. bryanti, n. 

(To be continued.) 


XXXII .—New Species of Indian Chrysomelidse (Coleopt.). 
By G. E. Bryant, F.R.E.S. (Entomological Assistant, 
Imperial Institute of Entomology). 

The types of the following new species will be deposited 
in the British Museum, and paratypes to the Foreet 
Research Institute, Dehra Bun. 

CRTPrOCSPBALItrJI. 

Cryptocephalue gardneri, sp. n. (Fig, 1.) 

Black, the underside, legs and antennas flavous, (die 
anterior margin narrowly and the side margins of the 
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prothorax widely flavous, the prothorax nitid and impunc- 
tate, the elytra punctate-striate. 

Length 4 mm. 

Head black, rugosely punctured, a longitudinal median 
impression between the eyes. Antennae flavous, long and 
Blender, extending to the middle of the elytra, the four 
terminal segments slightly thickened and tinged with 
fuscous. Prothorax transverse, the sides rounded and 
contracted in front, nitid, impunctate, black, with the 
anterior margin narrowly flavous, the side margins more 
widely flavous (in Borne specimens the prothorax has a 
median longitudinal flavous stripe). Scutellum black, 
nitid, impunctate, triangular. Elytra black, nitid, broader 

Fig. l. 



at their base, gradually tapering to the apex, strongly 
punotate-striate, the shoulders somewhat prominent and 
impunctate. Legs flavous, the anterior and middle pairs 
with the basal segment of the tarsi enlarged. Underside 
and the pygidium flavous. 

India : Jawalagiri, North Salem, 13. viii-5. xii. 1930 
(Forest Research Institute, Sandal Insect Survey), Nos. 
649-654. 

Allied to C. insvbidus, Suff., but less parallel-sided, the 
pygidium less exposed, and the colour of the elytra appears 
to be constant. 
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Melimnthvs coorgenaie, sp. n. (Fig. 2.) 

Blaok, the elytra flavous, with a black humeral spot, 
and the apex blaok, prothorax with the sides flavous, 
antenna with the five basal segments flavous. 

Length 2 mm. 

Head flat, blaok, finely and rugosely punctured. 
Antenna short, not extending to the hind margins of the 
prothorax, the five basal segments flavous, the six terminal 
segments black, the first segment more than twice as long 
as the second, the second ovate, the following three 
narrower, the six terminal strongly widened, almost 
triangular. Prothorax blaok, nitid, the sides flavous. 

Fig. 2. 



Milixanthut coorgtnais, sp. n. 


sparingly and very finely punctured, widest at the base, 
gradually narrowed towards the front. Soutellum black, 
triangular, impunotate. Elytra flavous, the shoulders with 
a blaok spot, and the apex blaok, finely punctate-striate, 
widest at their base, gradually narrowed to the apex. 
Legs blaok. Underside blaok, the apical ventral segment 
deeply notched in the female. 

India : Fraaerpet, Coorg, 11. vii. 1930 (Forest Research 
Institute, Sandal Insect Survey), 2 specimens. 

Somewhat allied to M. humerdlis, Jao., but differs in 
colour, and the sides of the elytra not margined with 
blaok. 
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Cleoporua phyllanlhi, sp. n. (Fig. 3.) 

Head and prothorax fulvous, elytra black, the four 
basal segments of the antennae and legs fulvous. 

Length 3 mm. 

Head impunetate, the frontal half fulvous, the basal 
part black, the vertex with a short longitudinal central 
impression. Antennae extending a little beyond the base 
of the elytra, the four basal segments fulvous, the remainder 
blaok, the two basal segments more swollen, the four 
following about equal to each other and more slender, 
the five terminal segments slightly thickened. Prothorax 

Fig 3. 



fulvous, nitid, very convex, the sides straight, the anterior 
angles very prominent and aoute, strongly but not olosely 
punctured. Soutellum blaok, nitid, impunetate, sub- 
triangular. Elytra black, nitid, punctate-striate, the 
punotures somewhat widely spaced, slightly wider at the 
base than the prothorax, suboylindrical, rounded at the 
apex. Legs fulvous, the four posterior tibin emarginate 
at their apioes; claws bifid. Underside: the prostemum 
fulvous, meeo- and metastemum and ventral segments of 
the abdomen black. 
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Bttbma : Maymyo, vi. 1924 (C. R. Robbins), 5 specimens. 
Feeding on Phyllanthus sp. 

Allied to C. lefevrei, l>uv.. but differs in not being 
metallic, and without any trace of greenish seneous. 

Trichotfieca beesoni, sp. n. (Fig. 4.) 

Elongate, parallel-sided, dark fuscous, except the 
antennae, clypeus and legs fiavous, clothed with grey 
pubescence, head and prothorax rugosely punctured, 
elytra somewhat strongly punctate-striate. 

Length 3 mm. 

Pig. 4. 



Head closely and somewhat rugosely punotured, finely 
pubescent, the clypeus, labrum and palpi fiavous. Antennae 
long and slender, extending beyond the middle of the 
elytra, fiavous, the two basal segments more dilated and 
shorter than the remainder, the third longer than the 
seoond, the fourth slightly longer than the third, the five 
terminal segments a little shorter and slightly thickened. 
Prothorax about as wide as long, dark fuscous, rugosely 
punotured, clothed with fine grey pubescence, the sides 
contracted at the base, less so in front, at its widest as 
wide as Hie head with the eyes. Soutellum transverse, 
dark fuscous, impunctate. Elytra dark fuscous, clothed 
with grey pubescence, the sides almost parallel toad 
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rounded at the apex, rugosely punctate-striate, the 
punctures feebler towards the apex, much wider at its 
base than the prothorax. Legs flavous, the tibiae clothed 
with pubescence, the anterior femora with a feeble tooth 
beneath. Underside fuscous, the ventral segments of the 
abdomen about equal. 

India : Batote, 5500 ft., Udhampur, Jammu Province, 
6. v. 1928 (C. F . C . Beeson ), Nos. 255-257, 3 specimens. 

Allied to T. fusca, Jac., but very much smaller and 
more parallel-sided. The smallest known species of the 
genus. 

Halticinjs. 

Longitar8U8 taklechensis, sp, n. (Fig. 5.) 

Body oblong, colour bronze-black, the legs and antennae 
pale flavous, except the five apical segments of the 
antennae and hind femora tinged with fuscous. 

Length 2 mm. 


Fig. 5. 



Head bronze-black, impunctate, the basal portion 
slightly rugose. Antenn® extending to the middle of the 
elytra, pale, flavous, exoept the five terminal segments 
which are tinged with fuscous, the first segment much 
longer than the second, both of which are stouter than the 
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third to the sixth, the five terminal segments slightly 
thiekened and tinged with fuscous. Prothorax bronze* 
black, broader than long, the sides straight with the 
anterior angles oblique, finely and rugosely punctured. 
Scutellum small, triangular. Elytra bronze-black, slightly 
broader than the base of the prothorax, the sides from 
behind the middle gradually rounded to the apex, some¬ 
what finely punctate-striate. Legs pale, flavous, the 
posterior femora with the apical half fuscous, the first 
segment of the posterior tarsi about half the length of the 
tibiae, the posterior tibiae with a small well-developed spine 
at the apex. Underside black, nitid, the first ventral 
segment the longest, the second to the fourth about equal, 
very finely punctured. 

India : Taklech, Bashahr State, 5500 ft., 14. iv. 1928 
(B. N. Parker ), 2 specimens. 

This is only the second metallic species of Longitarsus 
to be described from India, and is not very closely related 
to any described species. It may be plaqfed near L. 
singhaUi , Mlk. 

Chastocnema mergniensis , sp. n. 

Body ovate, shining coppery green, the four basal 
segments of the antennae and legs flavous, the terminal 
segments of the antennae fuscous, the posterior femora 
dark metallic green. 

Length 3 mm. 

Head metallic coppery green, somewhat convex, deeply 
but not closely punctured, the punctures being stronger 
towards the base. Antennae extending slightly beyond 
the middle of the elytra, the four basal segments flavous, 
the fifth with the basal half flavous, the remainder fuscous; 
the first segment twice as long as the second and more 
dilated, segments three to five more slender, the fifth the 
longest, sixth to the eleventh about equal and slightly 
more thickened than the fifth. Prothorax bright coppery 
green, transverse, the sides feebly rounded and margined, 
contracted in front, surface very minutely granulose, 
strongly but not closely punctured, the punctures being 
finer towards the anterior margin. Scutellum coppery 
green, triangular, impunctate. Elytra shining coppery 
green, broadly ovate, narrowed towards the apex, strongly 
punctate-striate, the punctures being finer towards the 
Apex. Legs flavous, exoept the posterior femora, which 
Ann. A Mag. Hist. Ser. 11. Vol. viii. $$ 
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are metallic green, clothed with fine short pale pubescence, 
the middle and hind tibia strongly emarginate towards 
the apex. Male with the first segment of the anterior 
tarsi strongly dilated, all the tarsi with the apical segment 
tipped with fuscous. Underside clothed with short fine 
ashy pubescence. 

Burma : Mergui, i 1927 (Jt. N. Parker), 2 males. 

Allied to C. cognata, Baly, but much larger, colour more 
brilliant, and legs flavous. 

Podagrica apicefulm, sp. n. 

Body ovate, tapering at the apex, convex, fulvous, the 
elytra blue-black with the apex fulvous, antennte with 
the five basal segments fulvous and the six terminal 
segments black, prothorax very finely but not closely 
punctured, the elytra with finely punctured irregular 
double rows. 

Length 4 mm. 

Head fulvous, the vertex convex, impunctate, an 
oblique impression near the inner margin of the eyes. 
Antenna) extending just beyond the base of the elytra, 
the five basal segments fulvous, the remainder black, 
the first segment twice as long as the second, the third 
slightly longer than the second, the third to the tenth all 
about equal, the terminal segment longer than the tenth, 
the six terminal segments pubescent. Prothorax fulvous, 
transverse, very finely but not closely punctured, the 
sides rounded and narrowed in front, the anterior angles 
rounded ; on each side is a short longitudinal impressed 
line, perpendicular to the anterior margin, formed by 
three large punctures, and on the basal margin a very 
short impression placed opposite to the anterior im¬ 
pression. Scutellum fulvous, impunctate, sub-triangular. 
Elytra blue-black, with the apex fulvous, the surface 
finely punctured in irregular double rows, widest a little 
behind the middle, thence tapering to the apex. Legs 
fulvous. Underside fulvous, the first ventral segment of 
the abdomen twice as long as the second, the second 
very little longer than the third, and the third and fourth 
about equal, very finely and not closely punctured, 
clothed with short pubescenoe. 

India : Madras, Chalomborai, 13. x. 1925, 3 $$ (S. N. 
ChaUerjee) ; Malabar (Fry Coll., British Museum), 1 
specimen. 
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Reported defoliating Urena sinuata. 

Allied to P. nigripennis , Jac., but differs in colour, the 
elytral striae very muoh stronger, and the fulvous apex to 
the elytra distinguishes it from the Indian species. 

Aphthona archert, sp. n. 

Oblong, metallic dark blue, the underside black, 
antennae and legs piceous, the three basal segments of the 
antennae more or less flavous, the anterior and middle 
legs with the base of the tibiae flavous. Prothorax very 
finely but not closely punctured. Elytra more strongly 
and closely punctured. 

Length 2 mm. 

Head metallic blue, practically impunctate, the front 
clothed with grey pubescence, palpi piceous, antennal 
tubercles well developed. Antenna* extending to about 
the middle of the elytra, piceous, except for the basal 
segment, with the apical part flavous and the second and 
third flavous, the first segment nearly twice as long as 
the second, the second and third both about equal, the 
fourth a little longer than the third, the fifth distinctly 
longer than the fourth, the fifth to the eleventh about 
equal. Prothorax metallic dark blue, very finely but not 
olosely punctured, transverse, the sides rounded and the 
anterior angles oblique. Scutellum blue-black, impunc¬ 
tate, triangular. Elytra metallic dark blue, more strongly 
and closely punctured than the prothorax, the sides 
nearly parallel, rounded at the apex. Legs piceous. the 
anterior and middle pairs, the femora with the apical 
portion flavous, and the tibisB with the basal portion 
flavous, the posterior pair with the femora blue-black, 
slightly metallic, and the tibiae entirely piceous. Under¬ 
side black. 

India: Bengal, Darjeeling, 6000 feet, 18. ix. 1929 
(J. C . if. Gardner), 1 specimen; Himalaya, Almora 
District, 6000 to 7000 ft., 1920 ( S . J?. Archer), 1 specimen. 

Allied to A . indica, Jac., but differs in the dark blue 
colour, legs and antennae dark, prothorax more transverse 
and rounded, and the punctuation finer. 

Aphthona parkeri , sp. n. 

Oblong-ovate, convex, black nitid, the head, prothorax 
and two basal segments of the antenna flavous, head and 
Ptotborax impunctate, elytra finely punctate-striate. 

Len g th 2 mm. 

28 * 
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Head flavous, impunctate, antennal tuberoles and inter' 
antennal carina well marked. Antenna extending not 
quite to the middle of the elytra, the two basal segments 
flavous, the remainder fuscous, the first segment about 
twice as long as the second, both more dilated than the 
third and fourth, the seven terminal segments about equal 
to each other but rather more dilated. Prothorax trans¬ 
verse, flavous, impunctate, the sides nearly straight and 
margined, the anterior angles oblique. Scutellum black, 
impunctate, triangular. Elytra black, nitid, wider than 
the base of the prothorax, the sides almost parallel, 
rounded at the apex, finely punctate-striate, slightly 
depressed behind the shoulders. Legs fulvous, with the 
hind femora blaok. Underside with the prosternum 
flavous, the remainder black. 

Bubma : Tavoy, i. 1927 (R. N. Parker), 2 specimens. 

Allied to Crepidodera coliaris Baly, from Shanghai, but 
differs in its smaller size, darker legs, prothorax less 
transverse and the sides not so rounded, and in the basal 
segments of the antennae with two, not five, segments 
flavous. 

Crepidodera coliaris Baly, 1877, must be transferred to 
the genus Aphthona, as there is no basal impression on 
the prothorax. The name is preoccupied by Aphthona 
coliaris Baly, 1874, from Japan, so I propose A. balyi, n. n. 
for the 1877 species. At present there is only one Indian 
species with this colouring, namely A. hngeli Jac., which is 
nearly twice as large, and more glabrous. 

Aphthona gardneri, sp. n. (Fig. 6.) 

Oblong, metallic green, the antennae and legs fulvous, 
tinged with fuscous, head nitid, with a few large punctures 
near the inner margin of the eyes, prothorax nitid, 
impunctate, elytra finely and irregularly punctured. 

Length 1*75 mm. 

Head metallic green, nitid, a few large punctures near 
the inner margin of the eyes, the inter-antennal oarina 
well marked. Antennae long and slender, extending to 
the middle of the elytra, fulvous, with the eight terminal 
segments tinged with fuscous, the first segment nearly 
twice as long as the second, the third and fourth each a 
little longer than the second, the seven terminal segments 
all about equal and each a little longer than the fourth. 
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Prothorax metallic green, nitid, impnnotate, the sides 
rounded and narrowly margined, the anterior angles 
oblique. Soutellum metallic green, impunotate, tri¬ 
angular. Elytra metallic green, the sides parallel and 
rounded at the apex, rather finely and irregularly punc¬ 
tured. Legs fulvous, the femora and tarsi tinged with 
fusoous. Underside dark metallio green. 

India : Darjeeling, Lopohu, 5000 feet, 22. ix. 1929 
(J. C. M. Gardner), 2 specimens. 

Somewhat allied to A. indica Jac., but not such a bright 
metallic green, the legs darker, the Bides of the prothorax 
more rounded. 

Fig. 6. 



Elytropachys sandalensis, sp. n. 

Broadly ovate, not very convex, brownish testaceous, 
with a greenish tinge on the elytra, the antennas, the 
three apical segments excepted, and legs flavous, head 
and prothorax impunotate, the elytra strongly but some¬ 
what irregularly punctate, more or less arranged in 
longitudinal rows. 

Length 2} mm. 

Head brownish testaoeous, impunotate. the frontal 
elevations feeble. Antennae flavous, the three terminal 
segments fusoous, not extending to the middle of the 
elytra, the first segment elongate, about equal to the 
seoond and third together, segments four to ten about 
equal, the apical segment slightly longer and acuminate. 
Prothorax brownish testaoeous, impunotate, very trans- 
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verse, widest at the base, the sides narrowly margined, 
slightly contracted in front. Scutellum brown, im- 
punctate, triangular. Elytra distinctly broader at their 
base than the prothorax, brownish testaceous, with a 
greenish tinge round the suture, widest about the middle, 
rounded at the apex, strongly but somewhat irregularly 
punctured, the punctures more or less arranged in longi¬ 
tudinal rows. Legs flavous, the hind femora tinged with 
fuscous. Underside brown, the first ventral segment of 
the abdomen the longest, nearly twice as long as the 
second. 

India : Jawalagiri, North Salem (Forest Research 
Institute, Sandal Insect Survey), 31. viii. 1930, 22 speci¬ 
mens, Nos. 1394, 1395, 1458-1468, 1472-1474, 1480- 
1483, 1494, 1513. 

Allied to E. viridescens Mots. 


XXXIII.— The, Lateral Line and related Bones of the 
Herring (Clupea harengus L.). By Thomas W. 
Bamfobd (University College, London). 
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Introduction and Historical Not®. 

This work was carried out at the suggestion and 
under the guidance of Professor D. M. S. Watson, F.R.S., 
during part of the session 1935-1936. 

Since the work of Allis on the cranial anatomy of 
mail-cheeked fishes (1909) little or no work has been 
done on the lateral line of Teleosts, either morphologically 
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or embryologically. Moreover, if one believes the state* 
ments of Allis (1904) the accuracy of the work previously 
done is open to question (except, of course, the works of 
Cole (1896), Pollard (1892), Herrick (1899), and Cole 
and Johnstone (1901)). This alone provides ample 
justification for work on the most important member 
of an economic group, which has, so far as I could gather, 
never received adequate attention. In only one case 
(C. pilchardu8) has the lateral line system of Qupeoids 
been described in detail, and then for the adult only 
(Wohlfahrt, 1938). 

Of recent years work on the lateral line of fishes 
has largely been confined to fossils (Watson (1919-), 
StensiO (1922-), Goodrich (1919-), S&ve-SOderbergh (1933) 
etc.), and this has had little direct bearing on the modem 
Teleostei. 

There is an abundance of literature concerning the 
development of the chondrocranium of Teleosts, among 
which the works of Huxley and Parker, Parker (1873-), 
Pehrson (1922), Berrill (1924), Allis (1889), and de Beer 
(1922-) are prominent. The dermal skeleton, however, 
has not received the same interest, and the embryologioal 
work is largely limited to the papers of Allis (1897-), 
Kindred (1919-), Parker (1873-), de Beer (1924-), and 
Pehrson (1922). 

In particular the adult skull of Clupeoids was the 
subject of an exhaustive study by Ridewood (1904), 
while the development of the chondrocranium of C. haren- 
gu8 was investigated by Wells (1922). 

Material and Method. 

Early stages of the herring were obtained from Plymouth 
These varied in length from 33 to 50 mm. (overall length, 
inclu ding the lepidotrichia of the tail), and sections 10/4 
in thickness were cut of specimens 33, 42, and 50 mm. 
in length. Later, by way of verification, portions of the 
■lfm of adult herrings were fixed and sectioned. The 
whole series were stained by the haematoxylin-eosin 
method. 

Detailed graphic reconstructions of the lateral line 
and dermal bones of the head of the 33 and 50 mm. 
stages were made, and the intermediate stage sections 
were used in corroboration and in the investigation of the 
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transition from one to the other. A reconstruction of 
the ohondrocr&nium of the earliest stage was also made, 
and used as a cheok on the work of Wells (1922). 

Heads of adult herrings (freshly fixed on the trawler) 
were obtained from Plymouth, and attempts made 
to show the surface organs by Bpraying with hot picric 
and chromic acids. The results were generally satis¬ 
factory, although in certain areas, especially on the dorsal 
surface, the extensive development of the pigment 
obscured the effect. 

In addition adult herrings were obtained, the head 
injeoted at the supra-infraorbital canal junction, and the 
canals traoed. Various injection fluids were used with 
varying success, the more successful being methylene 
blue gelatin, Chinese ink gelatin, carmine vinylite, and 
vinylite. The Chinese ink and methylene blue methods 
showed up the canals in detail and also many of the 
organs, but failed in the deeper structures and the 
relation of the canals to the bones. With respect to the 
latter the vinylite procedure (used for capillaries by 
Dr. Narat of the University of Illinois) was perfect, 
revealing the exact relationship of the canal and bone 
once the flesh had been dissolved in potash. The process 
could be carried a stage further and the bones dissolved 
in dilute hydrochloric aoid, leaving the canals as a model 
in vinylite. 

Finally, skeletons of CVupea harengus were prepared, 
and the drawings used in the reconstructions. 

Nombnolatubb. 

(a) Canals .—The accompanying diagram (based on the 
plan of S&ve-Sbderbergh) illustrates the nomenclature 
to be used in this paper. 

(b) Bones .—In general the bones are labelled in the 
manner adopted by Bidewood in his aocount of Clupea 
finta (1904). It must be emphasized at this point that 
the use of the same names does not imply that the bones 
in the otic and postotic ureas and those similarly named 
in the higher vertebrates are homologous. 

DBSOBIFnOK. 

A. Canals , Pit-tines, etc. 

(1) Supraorbital Canal .—In the earliest stage investi¬ 
gated this canal is represented by two portions, one 
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anterior and isolated and the other continuous with the 
main infraorbital canal, the position of the future inter¬ 
mediate portion being marked by a groove. At 33 mm. 
the anterior opening of the canal is in front and mesial 
to the nostrils, a groove whioh continues the canal 
forward closing in later stages until the canal extends 
well in front of them (figs. 2, 4). In the earliest stage 
investigated the anterior portion contains one mid the 
posterior two sense-organs, both portions are associated 


Fig. 1. 



with the fronted, and it is only later, with the formation 
of the nasal, that the anterior end of the canal is enolosed. 
At this time there are no tubules, but by the 60 mm. 
stage a complete supraorbital canal with eighteen pores 
has developed and the posterior tubule and posterior 
dilatation are already laid down. The posterior tubule 
with three pores (in the 50 mm. fish) elongates in the 
adult into a complicated structure with twelve or more 
branched tubules having twenty or more pores to the 
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exterior. Behind this posterior tubule two tubules are 
given off doraally, the last one curving round posteriorly, 
narrowing, and suddenly swelling into a huge sao, which 



I have called the posterior dilatation. This structure 
has three pores at its lower, hind margin, and possesses 
a single organ at the hinder end, lying on the inner wall 
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Fig. 8. 




Bid# view of posterior dilatation, with the positions 
of the accompanying sketch-sections. 
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of the sac and in relation to the most posterior of the pores 
(fig. 3). This structure is remarkable for the fact that 
at the aotual point of dilatation it breaks through the 
frontal to lie on the inner surface of that bone, immediately 
above the optic lobes of the brain. The hind and mid 
portions of this dilatation lie over the otic capsule, 
but in the mid region the lateral portions of the optic 
lobes project upwards and laterally to lie between the 
dilatation and the cartilage of the otic region. Conse¬ 
quently in this region nothing separates brain from canal 
except the canal wall itself and the lining of the brain 
cavity—the “ dura mater.” This cavity also lies on the 
inside of the anterior part of the parietal (which is here 
below the frontal), but posteriorly that bone splits into 
two sheets, the lower of which persists until it comes 
to lie on the inner side of the dilatation. The matter 
will be made clear on reference to fig. 3. The three 
dilatational pores are represented in the adult by com¬ 
plicated branched tubules. 

It is only on the free surface that new organs are laid 
down, so that in this case the five organs found in the 
complicated canal of the 50 mm. stage are also found 
in the corresponding positions in the adult. There is, 
however, a slight change in the position of the organs 
with respect to the canals, for whereas the two anterior 
ones of the 33 mm. stage are situated on the innermost 
surface, in the 60 mm. fish they are already in their 
adult position on the lower (ventral) edge of the canal. 
(For comments on the position of the canal organs of 
this fish see discussion.) 

(2) Infraorbital Canal .—In the 33 mm. stage this already 
runs as a continuous structure from below the eye to the 
anterior dorsal margin of the operculum. Later the 
canal stretches backwards towards the tail and forward 
towards the nostril region. In the orbital portion of 
this early stage we see three tubules given off ventrally, 
*. e., away from the eye, and five organs on the upper 
(dorsal) edge of the canal, Here again there is no 
increase in the number of organs in the canal, since the 
50 mm. and adult oontain the same number, and, more¬ 
over, their association with the underlying bones remains 
oonatant throughout (figs. 2, 4). The anterior portion 
of this canal is absent in the earliest stage, and only two 
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large surface organs were deteotable in the anterior region, 
both in association with the most anterior of the infra¬ 
orbital series of bones, the second and sixth bones being 
absent. Later the distribution of organ : bone for the 
infraoi’bital series becomes 3:2:2:1:1:1. All organs 
are on the upper (adorbital) edge of the canal. Growth 
in number and complexity of tubules takes place aotively 
from the 33 to the 50 mm. stages, but beyond this last 
no new primary tubules are formed, and those already 
laid down grow and branch, spreading beyond the pre- 
opercular canal over the surfaoe of the operculum to 
form a structure literally riddled with canals (fig. 5). 
All the tubules so far mentioned are given off away from 
the orbit, but in the last infraorbital bone region a tubule 
is given off forwards and upwards to open above the 
orbit. Absent in the earliest stage, this grows later, 
elongates, and so far as could be ascertained remains 
unbranched throughout life. The rest of the infraorbital 
canal stretches from the junction with the supraorbital 
to its junction with the preopercular canal. This portion 
lies horizontally and in the earliest stage possesses 
one pore ventrally, recognizable (by its position relative 
to the sense organs) as the point of future junction with 
the preopercular oanal, suggesting that the latter joins 
a tubule of the main infraorbital canal. Later a dorsal 
tubule is formed and develops in a triradiate manner. 
From the beginning a single organ is present in this 
horizontal section, and later becomes associated with 
the squamosal (a constant condition for Teleosts), 
although its position inside the oanal tends to alter, 
since it is placed on the innermost surfaoe at first and 
ventrally at a later stage (see disoussion later). (N.B.— 
It is uncertain whether the two other organs present here 
in the 33 mm. stage should really be assigned to the 
postotic area.) 

(3) Preopercular canal .—A small simple vertical oanal 
with a single organ, all associated with the upper end 
of the preopercular, marks the beginning of this oanal. 
Later, growing dorsally, the canal joins the main infra¬ 
orbital oanal, while a branch, continuing above the 
latter, runs parallel to the corresponding tubule from the 
infraorbital oanal to open to the exterior above the eye. 
This upper prolongation, however, has no organs, and, 
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unlike the parallel infraorbital tubule, gives rise to other 
tubules. Another tubule is also given off close to the 
infraorbital junction, and lengthens in time to spread 

Fig. 5. 




A. Side view of heed of adult herring injected with Chinee# ink gelatin. 

B. Dorsal view of A. 

downwards and backwards over the operculum. The 
rest of the canal follows the line of the preoperoular 
to the lower jaw, and can be divided into two parts— 



424 


Mr. T. W. Bamford on the 


into a more posterior vertical portion which turns forward 
into a lower horizontal portion leading to the jaw articula¬ 
tion. The vertical canal has three organs with three 
tubules alternating with them, while the lower horizontal 
region has four organs with five tubules (50 mm.). All 
these tubules are given off in a general direction away 
from the eye. Throughout the canal no new organs are 
formed once the canals are laid down, while the horizontal 
portion is the only part to show an inoreaae in the number 
of tubules joining the canal after the 50 mm. stage. 

(4) Mandibular Canal .—This is the most distinct and 
dear of them all, the position being indicated in the 
earliest forms by a groove (with five organs) dosed only 
in that region about the central organ. Later (50 mm.) 


Fig. 8. 



Diagram to illustrate the growth of the occipital cross commissure. 

the canal doses over almost throughout the whole length 
of the jaw, enclosing six organs and opening ventrally 
at seven pores, with one break in the canal immediately 
anterior to the jaw articulation. The number of tubules 
increases until a minimum of fourteen pores (from un¬ 
branched tubules) can be detected in the adult. 

(5) Postotic Caruil .—This short stretch contains two 
organs present throughout, while the only tubule spreads 
ventrally backward and downward, ramifying throughout 
the entire upper edge of the operculum. 

(6) Occipital Cross Commissure .—The accompanying 
diagram illustrates the growth of this canal from its 
first beginnings in the 42 mm. stage. The adult condition 
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is merely an elaboration of the 50 mm. type with the 
growth of a posterior tubule parallel to the commissural 
canal. The two organs present are always associated 
with the supratemporal, while the parietal portion of the 
canal, although richly branched, never succeeds in meeting 
its fellow. 

(7) Main Lateral Line .—In the main canal developing 
as a backward growth after the 33 mm. stage we get one 
organ in flic supra- and two in the posttemporal regions, 
all on the ventral edge of the canal. Posterior to the 
last-named bone we have a stretch of free canal (not 
associated with any bone) with four organs, three on the 
ventral and one, posteriorly, on the dorsal side. Six 
dorsal tubules, one ventral tubule, and a lateral pore are 
present in this sector. In the growth to the adult no 
new tubules arc laid down in the cranial region beyond 
those present at 50 min., but these branch and pass 
posteriorly on to the body of the animal. 

(8) Pit-lines, Surface Organs , etc. —Anteriorly, in the 
50 mm. stage, there are groups of sense organs below and 
in front of the nostrils, and stretching dorsally over the 
snout, while farther back the organs are arranged in 
longitudinal lines between the eyes. In the parietal 
region a transverse pit-line is evident, and also a smaller 
line and scattered organs anterior to it. Below the 
infraorbital canal in its suborbital region there is a row 
of organs spreading as far back as the preopercular canal, 
while other groups occur in the angle of the jaw and in the 
lower regions of the operculum. The presence of organs 
in the above areas was verified in the adult by the normal 
methods (see under t{ Method ”). 

B. Histology of Cutaneous Organs. 

Two main types of cutaneous organs were found. 
The first, abundant in the pharynx, are the so-called 
end-buds. Here the organ is bulb-shape, consisting 
of a globular mass of elongated cells let into the epidermis. 
These cells are all approximately of the same length and 
can be divided into two classes—the central ones being 
sensory, terminating in sensory hairs projecting beyond 
the outer edge of the oral epithelium, while around the 
edge of the structure are grouped the non-sensory sup¬ 
porting cells (fig. 7). 

Ann. Mag. N. Hist. 8er. 11. Vol. viii. 
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Section* to show the structure of cutaneous 

sense-organs in the herring. , 

A. End-bud from pharynx. 

B. Lateral line sense-organ from the middle pit-line. 

C. Lateral line organ in the mandibular canal. 
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The other type of cutaneous sense organ is found 
exclusively on the epidermis and in the canals, and 
consists of two types of cells similar to those found in the 
taste-buds. Here, however, the lower edges are flanged 
out by the inclusion of tapering supporting cells to form 
the entire base of the organ. The sensory cells, therefore, 
are on a higher level and shorter than the corresponding 
supporting cells. In addition (as for taste-buds) a layer 
of supporting cells surrounds the inner sensory core. 
The organs inside the canals are of a similar nature and 
under the obvious modifications adapted to a circular 
space—such as the curved form of the base—but apart 
from this and the fact that they are generally much larger 
they differ in no way from the organs of the external 
epithelium (see fig. 7). 


C. Chondrocranium, 

The only reconstruction made was of the 33 mm. stage. 
Mr. Wells, in his study of the chondrocranium of the larval 
herring (1922), notes a considerable increase in height 
between the 30 and 40 mm. conditions. In my case the 
chondrocranium corresponds in height to his of 40 mm., 
so that we may assume the transformation in shape of the 
head to occur between 30 and 33 mm. 

There are only slight differences between the recon¬ 
structions of Mr. Wells and myself. In my specimen 
the hyomandibular was quite distinct from the quadrate 
region (Mr. Wells shows them to be continuous), but even 
so the symplectic is in approximately the same position 
undercutting the anterior cartilage. On the other hand, 
he shows the cartilage of the hyomandibular and stylo¬ 
hyoid to be continuous, which is not the case in my 
specimen, nor is the gentle slope at the back of the head 
a characteristic of the 33 mm. condition. Apart from 
these points, however, there are no more comments 
to be made other than have been stated by Mr. Wells 
(1922). 

D. Dermal Bones , etc, 

(1) Jaw Bones .—(Maxilla, premaxilla, supramaxillaries 
(quadrate), dentary, angular, and articular.) 

Upper jaw : In general the jaws are well developed 
early in life, although the presence of a well-formed 

29* 
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supramaxilla before the existence of a premaxilla in 
a matter of some peculiarity. The only jaw elements 
added after the 33 mm. stage were the orescent-shaped 


Vlg. « 




Keoonstruotiou of the ohondrocranium of the Un r «l herring. 

A. 40 tom. (after Wells). 

B. 88 ram. 


premaxilla and the posterior supramaxilla, and the 
60 mm. fish, which possesses both of these, agrees in the 
number and shape of its jaw bones with the fall-grown 
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fish. Teeth appear late in life, three or four being 
present on the premaxilla and a row of minute teeth on 
the maxilla. 

Lower jaw : Here the last element to be formed is the 
angular, plastered as it were on the lower, posterior, 
inner edge of the articular (the only cartilage bone of this 
region). Apart from this, however, there is little change 
beyond minor alterations, such as the forward passage 
of the articular along the inner surface of the dentary, 
or the formation of the swollen posterior part of the 
articular at the jaw* articulation. 

(2) Orbital Bones .—As already explained in section A 
of this paper there are six bones in the infraorbital series, 
shielding the eye on the ventral side, and of these only 
four are present at 33 mm. At 50 mm. there is also one 
supraorbital bone in the anterior region, bridging the 
gulf between the infraorbital series and the frontal. 

(3) Roofing , “ Otic 99 Bones, etc,. —(Nasal, frontal, parietal, 
posttemporal, supratemporal, squamosal, epiotic, etc.) 

The frontal is well developed in all stages, the chief 
change being a growth backwards of the forked hinder 
end to make contact with the parietal above and the 
squamosal below, both of which bones are non-existent 
in the 33 mm fish. In addition in the postero-lateral 
region the frontal is split along its length to accommodate 
the huge supraorbital canal. The squamosal has a 
peculiar shape, a narrow rib from the main portion in the 
otic region passing forward to flange out into a wide 
plate immediately behind the orbit. The supratemporal 
and posttemporal are present at 33 mm., but the latter 
only acquires its characteristic shape with three anterior 
prongs (one touching the epiotic, another the opisthotic, 
and the third carrying the lateral line canal to the supra¬ 
temporal) after this stage. 

(4) Opercular Bones. —(Opercular, suboperoular, inter- 
opercular, and preoperoular.) 

Even in the earliest stage investigated all these bones 
were in their typical position, and only small modifications 
take place. 

Discussion. 

Gawds. —The canals are formed by the typical Teleo- 
stean method of involution, and the position of the 
supraorbital canal mesial to the nostril is in aooordanoe 
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with the properties of the group. As in other fishes, 
new secondary tubules are formed by the elongation 
and division into two of the external pores (see fig. 10). 
In general the canals are of very large diameter from their 
first appearance, and particularly so in the postorhital 
region. Later, however, their huge size is not apparent, 
and perhaps this relative shrinkage is responsible for the 
shift in position of the organs in the main horizontal 
section of the infraorbital, postotic canals, and elsewhere 
(see later). 

There is no regular alternation of organs with tubules, 
and no evidence of a schematic correlation of organs 
and tubules could be found. It seems that organs are 
not duplicated in the canals, nor are new organs formed 
once the canals have closed ; but it is equally certain 


Fig. 10. 

/? /? /7/r 

-^ 

Diagram to «how the formation of secondary tubules. 


that a great many new organs are formed on the surface 
between the 33 and 50 mm. stages. The same statement 
does not apply to tubules, there being little or no multi¬ 
plication of those opening directly into the main oanals 
(except in the mandibular canal) once the 50 mm. stage 
is reached (figs. 2, 4, 5). 

For the most part the canals lie remarkably free 
from the bones, i. e., in the skin layers above them (the 
position of the oanals being represented by grooves 
on their outer surface), and probably this phenomenon 
has facilitated the abnormal development of the lateral 
line system in this fish. The most striking feature of the 
oanal system is the enormous growth of the infraorbital 
tubules over the operoulum—and in this respect the 
Agues and photographs speak for themselves. The 
condition is extreme, and the crossing of the preoperoular 
oanal is unusual. Allis mentions that in Alestea two 
simple primary tubules cross the preoperoular oanal; 
but here the simple nature of the phenomenon stands 
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no comparison with the wonderful elaboration found 
in the herring. 

Another peculiar feature is the fact that the sonse 
organs do not lie in the deepest part of the canals, but 
rather to one side, and to that side nearest the orbit— 
an almost universal rule for the herring. As explained 
previously this condition is undoubtedly secondary— 
an adaptive feature to meet the relative change of position 
of entry of the tubule into the main canals (see fig. 7). 

The posterior dilatation of the supraorbital canal 
has already been described, and the presence of the organ 
calls for explanation. It is possible that this peculiar 
structure is. in reality, part of the supraorbital canal 


Fig. 11 




Diagram to illustrate the influence of the point of entry of tubule** on 

A. Young herring and most. TVlooat*. 

B. Adult herring. 

itself, and the organ, therefore, the last one of the same 
canal. This would mean that the infraorbital canal 
anastomoses with the penultimate tubule of the supra* 
orbital and that the last organ becomes enclosed at a later 
date. This, however, is somewhat doubtful in view of 
the continuity of the canal and the absence of any surface 
organ in the appropriate position in the 33 mm. stage. 
It is more probable that the organ concerned is merely 
one of the anterior pit-line which has beoome secondarily 
enclosed. Tn the adult this structure occupies the 
so-called ” temporal fossa/’ whioh Ridewood describes 
as being occupied by a “ fatty mass.” This fossa is 
characteristic of Clupeoids, and one is tempted to conclude 
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that the posterior dilatation is widespread in the group. 
In this connection it is interesting to note that Wohlfahrt 
(1938) describes a similar structure in C. pilchardus, 
differing only slightly from that in C. harengvs. 

The actual function of the dilatation also calls for 
comment. From its position laying off the main canal 
it is clear that no appreciable flow of water can pass 
through it, and, moreover, the deep nature and large 
size of the vesicle would tend to prevent any through 
current. From the earlier description we see that it lies 
as a bag of water, open to the sea and in direot contact 
with the brain membrane, it will be noticed, further. 

Pig. 12. 


¥ 


lateral view of part of a vinylite oaat, ahowiiuj the posterior dilatation 
“ housed ” in the temporal foasa. 

that the outer surface of the dilatation is perfectly rigid 
(being shielded by the frontal and parietal), and it follows 
that the volume of the structure will remain constant 
except for slight changes brought about by movements 
of the inner wall (bordering on the “ dura mater ”). 
The changes will necessarily be slight on account of the 
incompressibility of the oerebro-spinal fluid. Neverthe¬ 
less slight changes of pressure about the head region 
might cause sufficient movements of the inner wall of the 
dilatation to cause the volume to fluctuate, and therefore 
cause an ebb and flow of current through the dilatational 
pores. This, in turn, would affect the organ which lies 
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in relation to the posterior pore (fig. 3). In this way the 
dilatation might well act as a sense organ recording the 
differences of pressure about the head, caused by the 
movements of a herring at speed. The deep nature of 
this structure, underlying the frontal and parietal, recalls 
the case of Oymnarchus with its acustico-temporal pit. 
Here the supratemporal canal lies beneath the extra¬ 
scapular, and comes into contact with an extension of the 
sacculus of the ear (fig. 13). This structure is, I think, 
too crude for the detection of sound waves (as Allis 
maintains), but here again differences of pressure would 
be recorded by the sacculus, and thence via the otic 
nerve to the brain. It is clear, then, that these two 
structures, one in herring the other in Oymnarchus , 
may now be adapted to the detection of differences of 
pressure no matter what the actual function of the lateral 
line itself. 

Kig. 13 



Explanation an in text. 


Another interesting feature is the great variation found 
in the canal systems of different herrings, and even 
in the two sides of the same individual (Bee the photographs 
on this point). 

Pit-lines, etc .—The number of surface organs increases 
gradually from the 33 mm. condition, and although the 
50 mm. stage already shows the final grouping, the adult 
shows them intensified with a greater number of organs. 

The transverse row of organs stretching across the 
head anterior to the occipital commissure is dearly the 
middle .pit-line, and is associated, as expected, with the 
parietal. Immediately anterior to this there is another 
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parallel row of four organs (50 mm.) whose presence 
in this region is puzzling, unless they are part of the 
anterior pit-line with the dilatational organ as another 
member of the same series secondarily enclosed. On the 
top of the head, and lying between the orbits, there 
is a longitudinal series of organs associated with the frontal. 
The exact interpretation of these is a matter of consider¬ 
able difficulty, and the only conclusive method of 
investigation—the nerve innervation-—could not be used 
in this case. 

In the snout region there is a huge development of 
organs below and anterior to the nostrils, and stretching 
as a band across the fish from one side to the other. 
This may be, in part at least, an indication of the anterior 
cross commissure found in other Teleosts. The rest 
of the surface organs lie scattered in three general groups. 
Those immediately below the infraorbital canal lie 
in the same relative position as those of Esox americanue, 
and in the latter fish Allis considers them to be homologous 
with the horizontal cheek-line of Amia. Consequently 
these organs are probably homologous with those of 
both Esox and Amia. The second group is situated around 
the angle of the jaw, chiefly in association with the lower 
jaw, and therefore probably represents the oral pit-line. 
Lastly, there are scattered organs over the operculum 
the exact significance of which is open to question. 

Cranial Bones. —The skulls of adult herrings examined 
by me showed only slight variations from those shown 
by Bidewood for Clupea finta. In the orbital series 
the most posterior dorsal member is either absent in 
C. finta or else Bidewood failed to record it. This bone, 
included in the orbital series in this paper, would be 
identified by Allis as the dermal postfrontal, especially 
in view of the related sense organ. Passing forwards, 
it is probable that the lacrymal is either contained 
in or homologous with the most anterior of the infra¬ 
orbital series. The jaw and opercular bones are typical, 
and call for no comment beyond pointing out how per¬ 
fectly they match the corresponding bones of Leptolepis 
(especially the orescent-shaped premaxilla of the 50 mm. 
stage and the anterior and posterior supramaxillaries) 
and that the angular is present in all Clupeoids although 
absent in many Teleosts. 
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The squamosal (the pterotic of some authors) is repre¬ 
sented at the 50 mm. stage by a long peculiar shaped 
bone, having an anterior swollen portion touching the 
orbit. In the adult specimens there is no such anterior 
prolongation of the squamosal; but there is no doubt 
of the continuity of the bone in the early stage in my 
specimen, and from its position tlxis portion is identieal 
with the adult postfrontal. In the herring the occipital 
cross commissure joins the main canal in the supra- 
temporal and therefore this bone is identical with the 
lateral extrascapulars of Allis and others (the postparietals 
of Goodrich etc.). In the distal portion the commissural 
canal is associated with the parietal; but since there is 
no organ present in this part no undue significance should 
be paid to the passage of the canal over the bone, and it is 
unnecessary to claim fusion of independent bones to 
explain its presence. In accordance with the rule the 
preopercular canal joins the main line in the squamosal 
(Ridewood), which should be called the supratemporal 
in accordance with the modern agreement of nomenclature 
(reserving the term squamosal for a more ventral element). 
Behind the parietal two bones are present—the supra- 
occipital and epiotic—and both are genuine cartilage 
bones, the former ossifying on the skull roof and the 
latter in the otic region. This means that there has been 
a reduction of dermal bones in the herring, for the elements 
corresponding to the mesial extrascapulars have com¬ 
pletely disappeared unless one allows of a fusion hypo¬ 
thesis—but certainly no foundation for this was seen in the 
present work. 

Stjmmaby. 

The herring shows the most complicated system of 
lateral line canals and tubules yet found in the Teleosts. 

The position of the organs in the canals is peculiar, 
and so is the possession of the posterior dilatation lying 
in contact with the “ dura mater.” The possible function 
of this dilatation as a sense organ has been discussed. 

Surface organs (unlike canal organs) increase in number 
from the 33 mm. condition to the adult stage. Anterior, 
middle, oral pit-lines, a horizontal-cheek line, and the 
anterior cross commissure were recognized. 

In early development the upper jaw elements are 
strikingly similar to those of LeptoUpie. 
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The relation of the canals and organs to the bones, 
and also the homologies of the latter, are discussed. 

List of Abbreviations. 


a.c. f anterior oommissuro 
an?., angular. 
a.p.1., anterior pit-lino 
art., articular. 

a anterior supramaxilla 
c., canal. 
cb., cerebellum. 
t .hy. t oerato-byal. 

d dentary. 
d.tn dura mater " 
ep. t epiotic. 
tr.8C. f oxtraacapular 
frontal. 

horizontal cheek-line. 

Ay., hyomandibular. 
t.o.c infraorbital canal. 

*.op., interopercular. 

m.c., Meekers cartilage. 
md.c.. mandibular canal. 
m.l.l., main lateral line. 
m.p.l middle pit -line, 
ma?., maxilla 

n., nasal. 
hob., nostril. 

ob. > orbital senes. 

oc. , occipital cross commis¬ 

sure. 

op., opereulfti. 


o. p.t.y oral pit-line. 
opt.l. t optic lobe. 

ot.e., otic capsule. 
p„ parietal. 

p. dil., posterior dilatation. 
p.f., postfrontaL 

pmx. r premaxilla. 
p.op., preoporcular. 
p.op.c ., preopercular canal. 
p.ot.c.n postotic canal. 
p.smx.y posterior supramaxilla. 
p.t.y posttemporal. 
p.tu.y posterior tubule. 
g.r., quadrate region. 

a., sac cuius. 

H.c.. sensory cells. 
sk. t skin. 

8 . 0 ., senao organ. 

B.ob., supraorbital. 
bo.c., supraorbital canal. 
B.op, r suboperoular. 

8q, % squamosal. 

8.t. % supra temporal. 

B.t.c.y supratemporal canal. 
sty,, stylohyoid. 

Bup.c., supporting cells 
t.f.. temporal fossa 


Bibliography. 

Allis, K. P. 1889. *' The Anatomy and Development of the Lateral 
Line System of Amia caha .” Journ. of Morph. 

-. 1001. 44 Latero-sensory Canal of Mustelus." Quart. J. Micr. Sci. 

—-—. 1904. 44 Latero-eensory Canals and related Bones in Fishes/' 

Intern. Mon. An. I’hys. 

— . 1919. 44 Homologies of the Squamosal of Fishes/ 4 Anat. 

Reoord, 1919-20. 

-. 1922. 44 Cranial Anatomy of PolypteruB." JT. of Anat. 

Bbsb, G. R. ©». 1924. 44 Studies on Vertebrate Head.—Part l. 
Fish/' Quart. J. M. S. 

Cols, F. J. 1896. 44 Observations on the Structure and Morphology 
of the Cranial Nerves and Lateral Sense Organs of Fishes/* 
Tr. Linn. Boc, London. 

Colli nob, W. E. 1894. 44 Lateral Canal System of Fishes." Quart. 
J. Micr. Sol. 

-. 1895. 44 On the Sensory Canal System of Fishes." Proo. Zool. 

Soc. London. 

Kschsb, K. 1927. 44 Seitenorgane u. i. Nenren C. Ubergang s. Landis- 
ben." Aota Zool. 

Goonnxos, E. S. 1919. 44 Restoration of the Head of Ostaoiipfr.” 

J. Linn. Soc. Lond 

-. 1980. 4 Structure and Development of Vertebrates/ London. 



438 Dr. A. Lament an Trinueleida* in Eire . 

Hkbjuok, C. J. 1899. 41 Cranial and First Spinal Nerves of Mtnidia.' 
J. Comp. Neur. 

KiNDitiDD, J. R, 1924. “ Development of the Skull of Oygnathu* 
fuamm,” Amer. J. Anat. 

Najult. 1936. “ Vinylite Injection of Human Glandular Capillary 
Networks/’ 8cient. American. Oct. 1936. 

Pabksh, W. K. 1872. “ Structure and Development of the Skull 
of the Salmon.” Proc. Roy. Sot*. 

Pvheson, T. 1922. “ Some Points on the Cranial D olopraont 
of Teleostomian FinhoH.” Acta Zool. 

Pollard, H. B. 1892. 44 Lateral Line System in Siluroi /' Zool. 
Jahr. 

Bidbwood, W. D. 1904. “ Cranial Osteology of the Clupeoid Fishes.” 
Proc. Zool. Soc. London. 

SlVK*Sdi>iCABigBGH, 0. 1933. “ Dermal Bones and Lateral Line 

System of Oeteolcpi* macrolepidotus /* Nova Acta Regies 
Soc. Sci. Upsala. 

StknsiO. 1936. * Skull of Sitmmia.' 

Watson, D. M. S. 1926. 41 Evolution and Origin of the Amphibia.” 
Phil. Tr. Roy. Soc. London. 

-. 1928. 44 Structure of Palsxmiscid and Allied Fish.” Proc. 

Zool. Soo. London. 

Wbills, F. R 1922. 44 Morphology of the Chondrocranium of the 
Larval Herring.” Proc. Zool. Soc. London. 

Wohlfahrt, T. A. 1938. ** Anatomische Untersuch. ttber die Seiten- 

Kan&lo tier Sardine/’ Zeits. f. Morph, ti. Okol. 33.4. 

Wbioht, R R. 1886. “ Skull and Auditory Organ of Siluroid, 
Hypophthalmus .’’ Tr. Roy. Soc. Can. 1884. 

EXPLANATION OF PLATE IV. 

Photographs of adult heads injected with Chinese ink gelatin, to show 
the variation between different individuals and between the two 
sides of the same individual. 

A. In this specimen the dorsal surface has been pressed to lie on the 

same level as the operculum. 

B. Hero the dermal portion of another individual has been removed, 

and the whole pressed fiat. 


XXXIV.— Trinucleidre inEire . By Archie Lamont, M.A.. 
B.Sc.. Ph.D., University of Birmingham. 

[Plate V.] 

Prom Eire the following species of Trinucleidee have been 
described :— 

Trinucleus hibemicus Reed, 1895. 

Eirdithus thersites (Salter), 1853, gen. nov. 
Cryptolithus portlockii (Salter), 1853. 

Tretaspis seticomis (Hisinger), 1840. 

Tretaspis porirainensis (Reed), 1897. 

These fossils, their affinities, and stratigraphioal im¬ 
portance are discussed in the present paper, and two of 
them— E. iherdtes and T. portrainenris —are figured for 
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the first time. An account and illustrations are also given 
of two new forms 

Tretaspis kjaeri Stermer, 1930, mut. nov. radudis , 
Tretaspis ceryx, ap. n. 

At least T. ceryx comes from beds older than those in 
which other species of Tretaspis are known in Britain 
and Scandinavia. A fragment with Cryptolithus sp. and 
Treiasjns sp., the latter misidentified by H. C. Stetson 
(1927, p. 97). is also discussed. 

Records of “ Trinucleus (?) concentricus Eaton ” from 
the Red Limestone (A) at the Chair of Kildare (Reed. 
1896, p. 592), and of “ Trinucleus sp.” from a loose block, 
seemingly with a Llandovery fauna, in the Kilbride 
Peninsula, County Mayo (Reed, 1912, p. 86), have not yet 
been re-investigated. Faunas like those of Wicklow 
(Baily, 1869) and Wexford (Baily, 1879) also await 
revision. 

In preparing the pa[>er Professor O. T. Jones, Professor 
W. B. R. King, Dr. C. J. Stubblefield, and Mr. A. G. 
Brighton have helped me with the loan of specimens. 
To them, and to Professor L. J. Wills for critical reading 
of the typescript, and to Dr. H. B. Whittington for 
valuable information on American and other Trinucleids, 
T am deeply indebted. The Research Committee of 
Birmingham University made a generous grant towards 
field expenses. 


TRILOBITA. 

Family Trinueleida Emmerich, 1845. 

Subfamily Tbjnucxxinje Whittington, 1941. 

Genus TRiNtrCLEtxs Murchison, 1839, 
restricted by Raymond, 1925, and by Whittington, 1941. 

Trinucleus hibernievs Reed. (PI. I. fig. 1.) 

1865. Trinudeutt wticomit W. H. Baily (paw) in G. V. Du Noyer, 
14 Explanation to accompany Sheets 167, 168, 178. and 179 
of the Maps ... illustrating Parts of the Counties of Water¬ 
ford, Wexford, Kilkenny* and Tipperary,’* Mem. Geol. Surv. 
Ireland, p. 21, localities 20, 21, 2z, tton 3. 

1896. Trinucleus hibemicus Reed, “ Woodwardian Museum Notes.— 

1. New Trilobitea from the Bala Beds of Co. Waterford,” 
Gaol. Mag. vol. xxxii. pp. 62-56, pi. iii. figs. 2-7. 

1897. THMMskm hibmtio us Reed, “ Notes on the Geology of County 

Waterford.—1. The Fauna of the Ordovician Rads near 
Tramore,” Gaol. Mag. vol. xxxiv. p, 511. 
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1899. TrinucUu# Hibernians Read, “ The Lower Palaeozoic Bedded 
Rocks of County Waterford,” Quart. Joum. Geol, 8oc. 
vol. lv. pp. 732, 737, 744-745 (pare), non 723. 

1912. Trtnucleua hibemicu* Reed, “ Notes on the Genus Trinucleu*.- - 
Part I.,” Gool. Mag. vol. xlix. p. 352, pi. xviii. fig. 2; 
“ Ditto.—Part IT.,” ibid. p. 385, pi. xix. figs. 1, l a. 

1927. Trinudewt hibemiewt H. C. Stetson, “ The Distribution and 
Relationships of the Trinuclokla'.” Bull. Mus. Comp. Zool., 
Harvard, vol. Ixviii. no. 2, pp. 88, 96. 

Remarks. In the early records this species was ascribed 
to Trinucleus seticornis , but in 1895 Dr. Cowper Reed 
clearly established it on the abundant material available 
in the muddy Stage 3 of the Tramore Limestone Series 
at Newtown <Jlen, miles south-south-west of Tramore, 
County Waterford. It is abundant on the north side of 
the road, from 150 to 200 yards inland from Newtown 
Cove Distribution in other areas requires investigation, 
but it also occurs in calcareous preservation in dark, 
somewhat baked, muddy beds, with fossils including 
Encrinurvs fattax Reed and small brachiopods, on the 
south margin of Lady Elizabeth’s Cove at a point a few' 
feet inland from the top of the diabase sill. Here it 
appears to be higher than the graptolite horizon in baked 
sediments at the igneous junction where Mesoyraptus 
foliacens (Murchison) and Nemagraptus gracilis (Hall) have 
been obtained (Reed, 1899, p. 730). Presumably this 
means that Trinnclewt hibemicus reaches the N. gracilis 
Zone. 

In the Ampyx Limestone of Norway occurs the closely 
allied Trinucleus hibemicus var. broggeri Stermer (1930. 
pp. 24-27), which has, however, a glabella less advanced 
in front of the cheeks, stronger reticulate ornament, and 
a more pronounced concentric list on the lower lamella. 
Differences from T. buccidentics (Angelin) of the Ogygia 
Shale have been pointed out by Reed (1895, p. 55). We 
note, going from older to younger, that the Orthoceras 
Limestone, Didymograptus Shale, Ogygia Shale and the 
Ampyx Limestone, of Norway, are treated by Stormer as 
covering Llandeilian and Llanvirnian (1934, p. 331). 

Dr. Reed recorded Trimccktcs hibemicus from the 
Raheen Shales, on the shore of Waterford Harbour, 
If miles south of Passage East (1899, p. 723). These 
dark and slightly baked shales are taken as occupying a 
higher horizon than Stage 3 of the Tramore limestone. 
While collecting in them the present writer found parts 
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of about a dozen individuals of a form referred in this 
paper to Trctaspis ceryx , sp. n., but no example of the 
Tr&more Limestone species. Re-examination of 
Dr. Reed’s material (SMC* A16,154-63) shows that the 
better-preserved specimens are definitely referable to the 
new species. 

In addition to his 1895 description, Reed gave further 
notes (J899, pp. 744-5) on an example from Dunabrattin, 
in which he calls attention to the great length of the 
genal spines. He records a spine 16 mm. long in an 
individual measuring 15-5 mm. from front of the cephalon 
to the pygidial extremity. The writer has collected a 
spine 12 mm. long at Newtown Glon. In the Dunabrattin 
specimen Reed made out six annulations on the axis of 
the pygidium. This is rather exceptional, four annula¬ 
tions being the rule. 

Dr. Reed (, loc . cAt. p. 744) claims all the Trinucleids of 
the Waterford coast, ascribed by the Irish Geological 
Survey to Trinuclem seticomis , as T. hibemicus. As has 
bean remarked above, and as will be shown in the sequel, 
in at least one notable locality this is not the case. 

In the Arenig-Llanvim of West Shropshire (Whittard. 
1931, p. 327 el xeq.) Trinxcleu# mvrchisoni Salter (1865. 
pp. 318-319, pi. xi B. fig. 4 has affinities with T. hibemicva. 


Subfamily Cryftouthinm Bancroft, 1933. 
emend. Whittington, 1941. 

Eikblithus, gen. nov. 

Definition . —The genus Eirelithus is proposed for species 
with pear-shaped carinate glabella, on either side of the 
base of which triangular depressed areas encroach upon 
the cheeks. Small eye-tubercles far out on the postero¬ 
lateral angles of the cheeks are usually discernible, also 
faint eye-lines. The lower lamella of the fringe shows a 
definite girder outside which there are two complete 
concentric rows of pitR. Sometimes parts of a third row 
appear at the antero-lateral margins as a result of 
bifurcation of the E 8 f row. Other special features are 

* SMC Sedgwick Museum, Cambridge. 

f This notation may be found in use in Bancroft (1920). Lament 
(1935), Whittington (1938, 1940, 1941). 

Ann . df Mag . JV. Hist. Ser. 11 . Vol. viii. 
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raised row, and single I row with large pits. Occipital 
spine probably present. 

Genotype : Eirdithua theraitea (Salter). 

Diactiaaion. - The genus is allied, but possibly not 
closely, to Lloydolithna Banoroft, 1933, genotype L. Uoydii 
(Murchison). “ Cryptolithu a lorrainenaia" Ruedemann(Pl.V. 
fig. 9), reported in 1925 from the Lorraine Formation, New 
York State, has been referred to C. beUulus (Ulrich) 
by Whittington (1941, pp. 30-34), but there may be 
affinity with Lloydolitliua. C. lorrainenaia," I presume, 
includes the specimens figured as “ Trinucleus ccmcen- 
tricvs ” by Hall (1847, pi. 67, figs. 1 a-d). The better 
illustrations of these depict pygidial pleurae flexed back¬ 
wards and arranged very much as in the “ unique type 


Text-fig. 1. 



(After Balter, 1853.) 


of pygidium ” upon which Banoroft (1933, p. 3) founded 
the genus Lbydolithue. Traces of alas seem to persist in 
the adult in some specimens, a character of LloydoUthua 
rather than of Cryptolithua. L. Uoydii (text-fig. 1), 
found in the Coed Sion quarries, Llangadock, and also 
found in the Meadowtown Stage (Llandeilo Series) of 
West Shropshire, has the same carinate glabella as 
Eirdithua , and well-marked raised alae which in ontogeny 
probably develop from triangular areas separate from the 
cheeks (Stormer, 1930, p. 38; Whittington, 1940) like those 
in Eirdithua. It also resembles the latter in having two 
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continuous rows of pits external to the girder, but there 
are three or four internal rows anteriorly, as against one 
in Eirdilhus. As in E. thersites, the glabella of L, Uoydii 
does not run forward into the fringe, and in this bio¬ 
character both differ from “ C. lorrainensis 

The triangular depressed areas in Eiretithus are 
especially interesting. Similar areas appear in early life 
in Trinucleus, Reedolithus , Cryptolithus and Tretaspis , 
but “ at later stages they are not well marked from the 
central portion of the glabella ” and “ are quite transferred 
to the lateral lobes of the glabella ” (Stermer, 1930, p. 65). 
This is not the case in L. Uoydii or in the specimen ascribed 
to “ C . lorrainensis ” figured in Plate V, fig. 9. These 
retain distinct alas and are entitled, therefore, to enjoy 
separate generic rank. E. thersites, we note, keeps the 
triangular depressions which may be regarded as charac¬ 
teristic of the ancestor of the Trinucleidae. Speculation 
is hazardous, but, in England, L . lloydii var. corndensis 
(Salter), which first appears in the Betton Stage at the 
top of the Llanvirn, may be derivative from an ancestor 
of E. thersites, the two evolving in separate provinces, 
though these may at some juncture have been connected 
or have been invaded from a common source of fauna 
(Stubblefield, 1938, p. 413 ; 1939, pp. 58-9 ; Lamont, 
1939, p. 173). 

The genus Trinucleoides (Raymond, 1925, p. 19) is not 
closely allied. Several of Miss Elies’s specimens (1940, 
pi. xxix. figs. 6, 8, 8a, ? 9) ascribed to “ I'rimtdeoides ” 
reticulatus are almost certainly Lloydolithus Uoydii. They 
seem to have six segments in the thorax, not seven as 
claimed (p. 427). Specimen BMNH 1.7238 (figs. 7 and 
7 a) may bo allowed to remain as representing the new 
species, but neither this nor the other individual described 
as “ T” saUeri (Edgell MS.) are referable to Trinucleoides. 
It has not been proved that in Trinucleoides the lateral 
lobes of the glabella are homologous with alas—rather the 
reverse (Whittington, 1940, p. 256); and in any case 
T. reussi , ike genotype, has lobes of an oval inflated form 
(Whittington, 1940, pi. iv., etc.). It also possesses a 
characteristic Ampyx-like glabellar spine %and a fringe 
with only one row of large pits, whatever smaller accessory 
pits may occur. The figure of “ T. ” satteri (Elies, 1940, 
pi. xxx. fig. 9) illustrates a slab which also carries an 

30* 
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external impression of Lloydolithu# with ala? well developed. 
but it is probably to the former that Miss Elless description 
refers. Her account (p. 428) may be treated as introducing 
us to a form which calls for further research. 

The genus Reedoli thus Bancroft, 1929, has the same 
keel-shaped glabella as Eirelithus and Lloydolitkus, but 
differs from them in preserving its glabellar furrows; it 
also contrasts with the first in not possessing, in the adult, 
triangular areas and from the second in not having clearly 
marked ala?. I rows in Reedoliihus and Lloydolithm 
correspond in number, whereas in Eirelifhv# there is only 
one. Typical species of ReedolithiM, again, have only a 
single row of pits outside the girder. Admittedly some 
forms assigned to Reedolithu ,v, as noted by Stormer (1930, 
p. 14), show the girder poorly developed, but in the 
genotype R. subradiatu* (Reed) there is a strong girder- 
ridge inside the external row of pits on the lower lamella 
(Reed, 1903, pi, ii. fig. 2), and this is even more true of 
R. mriruitm (Angelin) as illustrated by Stormer (1930, 
pi. iv. fig. 13) from the Ampyx Limestone. R. carinatv* 
has strongly reticulate cheeks and glabella, a development 
not found in Eirdithus and Lloydolithvs , but also seen in 
spocies of Tretaspis , such as T. reticulata. (Ruedemann, 
1901), which includes T . diademata (Ruedemann, 1901), 
These have carinate glabella. One of Ruedemann 'k 
illustrations (pi. 3, fig. 14) is not very clear, but Dr. Whit¬ 
tington tells me that the sj[)ecimen has two rows of pits 
outside the girder, and he compares the fringe with that 
of T. kjaeri, while underlining that the American species 
is from a much lower horizon, viz. the Black River Group 
of Virginia and New York (Caradooian). 

“ Trinucleus ” sedgwicki Salter (1865, pi. 12, fig. 9) and 
“ TV’ gibbaii Salter (1865, pi. 12, fig. 10), from St. David's, 
Pembrokeshire, are certainly related to Eirelithus , JJoydo - 
lithuSy and Reedolithus , but they do not have carinate 
glabella. When they are re-examined, they will probably 
require to be distinguished generically from their homo- 
taxial equivalents in the Soots-Irish and other faunas. 

In apparently having an occipital spine EireUthm 
resembles Uoydolithvs , Reedolithus , Cryptolitkua , etc. In 
R. subradicUus the spine reaches back to the fourth 
thoracic segment (Begg, 1931, pp. 607-8), and in L. lloydii 
even farther (text-fig. 1). “ C. lorminensis certainly 
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has such a spine, if one may judge from what appears to 
be a broken spine-base on the specimen BU* 293 (PI. V. 
fig. 9) and bv Hall’s illustration (1847, pi. 07, fig. 1 d). 
The significance of such spines is still to be sought. 
Ur. Whittington points out that they are absent in four 
genera : Trinud.no s, Paratrinadrvs , TrrMspis , and 
Novaspis. 

Eirelithun t/wrsUes (Salter). 

(PI. V. figs. 2-H; text-figs. 2 & 3.) 

1853. Trirutokus thermite* ,T. W. Sailer, “ Figures and Descriptions 
illustrative of British Organic Remain*,” Mem. Geol. Surv. 
U.K., Decade vii. pi. vii. p. 7. 

1897. Trinuckus conccntricne Eaton (?), Hood, “Notes on the 
Geology of County Waterford.—l. The Fauna of the Oido* 
vician Beds near Trainore,” Geol. Mag. vol. xxxiv. p. 511. 

1899. Trinucleus roncmtricus Eaton (?), F. R. C. Reed, 44 The Lower 
Palaeozoic Bod dm! Rocks of County Waterford,” Quart. 
Joum. Geol. Hoc, vol. lv. pp. 732, 737, 739. 

1914. Trinurleu# 1 her sites, F. R. C. Rood, “ Notes on the Genus 
Trinucleus ,—Part II.,” Geol. Mag. vol. xlix. p. 394 ; 
44 Ditto.—Part III.,” Geol. Mag. vol. li. p. 358. 

1927. Cryptolithus thcrsites H. C. Stetson, 44 The Distribution and 
Relationships of the Trinuoloida\” Bull. Mum. Comp. Zool., 
Harvard, vol. lxviii. no. 2, pp. 88, 95. 

Diagnosis .—The outline of the cephalon forms approxi¬ 
mately an arc of a circle, but there is a tendency to 
angulation opposite the antero-latera] parts of the cheeks. 
The glabella is davate and carinate, standing high above 
the cheeks. Anterior lobe reaching to, but not appreciably 
overhanging, the fringe. No reticulation, but fine puncta- 
tion, about eight larger punctie rnay be distinguishable on 
cheeks (GSM f 26026; PI. V. fig. 5). Eye-tubercles towards 
postero-lateral angles of cheeks. Eye-line (genal caecum 
of Ruedemann, 19J 6 a), rarely seen, approaches posterior 
margin of cephalon at small angle. Depressed triangular 
fields occur on either side of the posterior part of the 
glabella. Narrow alar may be present on the sides of 
glabella. 

Glabellar furrows indistinct. Pre-glabellar and axial 
furrows shallow. Sides of glabella rise at right angles 
from shield. 

Cheeks about as long as broad, shaped like quarter- 
segments of a circle. Definite angle at lateral extremities. 

* BU**Figured Collection, Geological Museum, University of 
Birmingham. 

f GSM**Geological Survey Museum, London. 
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Antero-lateral margin of cheeks rising sharply from fringe, 
but no sharp rise posteriorly except from the triangular 
depressed areas. 

The posterior border of the head-shield is in the form 
of a narrow rim. This bends downwards and back oppo¬ 
site points between the lateral apices of the triangular 
areas and the lateral ends of the cheeks. The occipital 
ring, also narrow, lies a little behind the line of the proximal 
parts of the posterior border. A short occipital spine, 
rather wide at its base, seems to be present (GSM 20031 ; 
PI. V. fig. s). 

Fringe rather Hat, least wide in front of glabella, 
greater width laterally adding markedly to the transverse 
nature of the head shield, reaches back a little behind the 
rest of the ceph a Ion, ending in outwardly directed spines. 
Laterally the surface of the upper lamella has the E t 
concentric row of large pits strongly elevated above other 
concentric rows. Outside Ej the K 2 row is continuous, 
and in front of the glabella it has pits of the same size 
and lying on the same radii as those of E,. On the 
antero-lateral margins of the fringe parts of an incom¬ 
plete Eg row of pits may appear, about five pits on each 
side (BU 292; text-fig 2). inside the raised row E 2 . there 
is a complete concentric 1, row. Anteriorly the pits in 
this row are enlarged and reduced in number relatively 
to the pits in E,. Inside the Jj row, the I 2 row shows only 
4 or 5 pits on either side, while I 8 has three pits a side. 
Laterally the I pits lie in definite radial furrows, the 
ridges between these joining on to the raised E x ridge. 
The lower lamella has a pronounced girder, distal to which 
are two concentric rows of equal-sized paired pits, radially 
arranged with the radii flexed forward, so that at the 
genal angle one of the E x pits on each side stands alone 
(PI. V. figs. 7-8). Anteriorly to the girder, the surface of 
the lower lamella, which inside the girder was bent down 
a little, turns slightly upwards. 

Thorax and pygidium unknown. 

Dimensions .— 

Length of oephalon. 2-5-3-S mm. 

Width of oephalon . 6*0-11*5 „ . 

Lectosyntypes.-^ SM 26026, 26028, 26030, 26031,26082. 

Neosyntypes .—BU Geol. Dept. Museum, Fig. Coll. 290, 
291 o-fc, 292, 
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Horizon .—Traraore Limestone Series, Stage 3 ; just 
below beds with Nemagraptus gracilis , Llandeilo or earliest 
Caradocian. 

Locality —Calcareous muds, roadside section, Newtown 
Glen, 160 yards inland from Newtown Cove. l£ miles 
south-south-west of Tramore 

1Remarks. —At the type locality this species is not 
nearly so common as Trinucleus hibernicus. 

Some primitive characters in Eirelithus thersites, and 
its small size, at first suggest that we are dealing with 
a Meraspid form Against this stands the fact that 
though there is considerable variety in the sizes of 
individuals found, all except one, by no means the largest, 
show the fringe in the same state of development. It is, 
therefore, quite likely that in E thersites we have an adult 

Text-fig 2 



JStrehthiM thertntes (Salter), Newtown Glen, Tramore Plasticine oast 
of BU 292 showing upper lamella of fringe with radially arranged 
I pits, raised E t row, Ej row entire, and a few pits of an E, row 
appearing antero-l&t©rally. Note also laterally placed eye-tubercle 
and depressions at sides of glabella x 3 

or near adult of a genus that retained into mature life 
the triangular areas, on either side of the base of the 
glabella, which are found in larval stages of Trinucleus, 
Reedolithus, Cryptolithus, Onnia, and Tretaspis. The 
affinity of E. thersites with Lloydolithus Uoyiii, whioh as 
an adult has raised ridges running forward along the 
sides of the glabella from the occipital region, representing 
a probable development from triangular areas, is suggested 
by this. The raised alse remove L. Uoyiii from Crypto- 
Uthus, the genotype of which, C. tesselatus Green, does 
not in the adult possess such ridges. The eye-tubercles 
and eye-lines in E. thersites, and the presence of specialized 
features, e. g. raised E, row in the fringe, occasional 
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appearance of E a row, enlarged pits of l x in front of the 
glabella (PI. V. fig. 6), and very strong girder, distinguish 
Eirelilhus generioally from Lloydolithm. 

Eye-tubercles arc observable in most of the material of 
Eireliihus thersites , and in some specimens clear traces 
of the eye-lines leading towards the glabella, but not 
reaching it, are to be seen. Strangely enough, as pre¬ 
served in one case (BU 291 ra-6), these oye-lines or genal 
casca appear unequal in length. As the eye-spots are 
generally far out towards the edge of the cheeks, it is 
likely that the left-hand caecum in text-fig. 3 is under¬ 
developed or distorted. 

Text-fig. 3. 





Kirehthus thersites (Salter), Newton Glen, Tramore. HU 291 a. Decorti¬ 
cated specimen showing eyo-Jine^, the loft apparently shorter than 
the right, also radially arranged I pita and raised E 1[ row. x 3. 

Salter, in giving its specific name to this species which 
is often preserved with the narrow glabella twisted over 
to one side, on account of the pressures from the 
north-west, etc., that have sheared the Tramore rooks, 
was probably thinking of the lines in which Homer 
(Iliad, II. 217-19) describes Thersites : 

rw Si oi &fia> 

Kvprdy iirl crriiffo? evvo^cDfcore' avretp Cnepffc 
<f>o*os !rjv tcc<f>a\tjv ... * 

It is interesting to realize that the species is not de¬ 
formed, but primitive, though with a few highly specialized 
features like the raised row, which point to similar 
future developments in allied stocks. Thus the tendency 
to angulation of the antero-lateral margins points to 

* “ shoulder* were rounded, pulled together on hi* chest, and 
above he was peaked in the head. 1 ’ 
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comparison with Marrolithus favus (Salter, 1848, p. 350, 
pi. ix fig. 3), in which, however, it is the internal rows 
which bifurcate and reunite antero-laterally (Whittington, 
1941, p. 24, pi. 6, figs. 19-20). E. thersites preserves its 
eye-lines, but here there is no necessary comparison with 
Marrolithus , since the anterior parts of the lines depicted 
by Salter (I860, pi. 13, fig. 9) as joining on to the anterior 
pits * seem to be a mistake, though the lateral extension 
of Salter’s lines towards the posterior angles of the cheeks 
possibly shows correspondence with the structure figured 
by Ruedemann (1916 b 3 pi. 35, fig. 8, etc.). fn the 
occasional appearance of parts of a third row of pits 
outside the girder, the Irish species manifests a trend like 
that in Ralterolithus caractaci (Murchison, 1938, pi. 23, 
figs. 1 a -/), which has three or four E rows. 

A raised concentric row of pits on the upper lamella 
of Cryptolithus (?) chambrrlainse f (Elies, 1940, pi. xxix, 
fig. 11), from the Llanvirn, at first suggests comparison 
with E . thersites , but the position of the girder in Miss 
Elles’s species is inside the outer row of pits (pi. xxxi. 
fig. 10), and there are no alee. Perhaps comparable with 
Miss Elies’s species is “Cryptoliihus conf. portlocki ” 
(Stormer, 1932, pp. 43-44, pi. 6, fig. 13), from the Upper 
Ohasmops Beds, near Oslo. 

Genua Cryptolithus Green, 1832. 

Cryptolithus poriloekii (Salter). 

1843. Trinuclcm caractaci J. E. Port lock, “ Report on the Geology 
of the County of Londonderry and of Parts of Tyrone and 
Fermanagh,*’ pp. 262-263, pi. i. b, figs. 3 a-4, 4, 6 o-h. 

1843. Trinudeu* elongatua J. E. T’ortlock, ibid. p. 283, pi. i. B, fig. 7 
(also “ intermediate variety,” fig. 6). 

1846. Trinuckua caractaci F. McCoy {pars), ‘ A Synopsis of the 
Silurian Fossils of Ireland,’ University Press, Dublin, p. 55. 
1846. Trinuckua clongotua F. McCoy, ibid. p. 55. 

1853. Trinuckua concentricua var. « portlocJcii J. W. Salter, 

** Figures and Descriptions illustrative of British Organic 
Remains,” Mem. Geol. Surv. U.K., Decade vii. pi. vii. p, 6. 
1853. Trinuclcua concentricua var. y elongotua J. W. Salter, ibid. 
p. 6. 

1875. T Trinuclcua concentricua, W. H. Baily, 4 Figures of Character* 
istic British Fossils : with Doscriptivo Remarks/ Van Voorst 
London, p, 39, pi. 13, fig. 6 6. 

* Whittington introduces this term in preference to 44 p>eudo- 
antennary ” and the speculative 44 olfactory.” He finds in FUart* 
cakfmem that they are attachment points of the hypostome. 
f Emendation of 14 chamberlaini.” 
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1907. Trtnuclaua concentric*** var. portlockii , Bernard Smith, in 
Feam*ides, W. G., Ellee, G. L„ and Smith, B„ “ The Lower 
Palaeozoic* Rocks of Pomeroy,” Proc. B. Irish Acad. vol. xxvi. 
Sect. B, pp. i 21-122, pi. vm. figs. 1-2. 

1907. Trinucleua concentncua var. alongotua Bernard Smith, ibid . 
p. 122, pi. viu. figs. 3-4. 

1907 t Trinnclru* concentncua var. orcuotua Bernard Smith, ibid. 
p. 122. pi. vm. figs. 5-6. 

1927. Cryptohthua elongotua H. C. Stetson, “ The Distribution and 
Belat lonhliips of the Trinucleidse,” Bull. Mum. Comp. Zoo!.. 
Harvard, vol. Ixviii, pp. 89, 95. 

1927. Oryjitolithua caractaci H. C. Stetson (? pars), ibid. p. 89. 

1927. Cryptohthua portlocki H. C. Stetson, ibid . p. 89. 

1935. Cryptohthua jxjrtlockii A. Lamont, “ The Drummuek Group, 
Girvan: A Stratigraphieal Revision, with Descriptions of 
New Fossils from the Lower Part of the Gioup,” Trans. Geol. 
Soc. Glasgow, vol. xix. pt. 2, p. 319. (Wee also B. B. Bancroft, 
ibid. p. 334.) 

Remark #.—To this characteristic ('ryptolithu$ from the 
Killey Bridge Bods, Desertcreat, County Tyrone, it has 
been shown that C. portlockii var. girvanensia Lamont * 
is closely allied. The Scots variety is abundant in the 
Lower Drummuek Group, near Girvan, Scotland, and 
differs only in the presence of a seventh (I 6 ) row of pits 
on the postero-lateral margins of the cheeks (Lamont, 
1935, p. 319). C. portlockii var. girvatwnsis ranges up to 
beds close to those which yielded Dicellograptus ancepa 
to Mrs. Gray (op. cit. p. 291). The Irish form, on the 
other hand, is reported below beds with I). complanatus. 
The present writer, therefore, concluded that “ The Lower 
Drummuek Beds are possibly slightly younger than at 
least part of the Killey Bridge Beds.” Dr. 0. J. Stubble¬ 
field has subsequently claimed the Killey Bridge Beds as 
perhaps belonging to the Caradoc (1939, p. 60). On this 
view C. portlockii was in Irish waters before it migrated 
to the Girvan area. Numerous other forms appear in 
fiire sooner than elsewhere, so that Stubblefield's view 
demands careful investigation. If he is correct, we have 
further evidence of migration, not of contemporaneity, 
in the fact that Tretaspis seticornis (Hisinger), senau atricto, 
which appears first in the Killey Bridge Muds, later occurs 
in the Lower Drummuek and, finally in the Trinvdeua 

* Cryptolithua portlockii var. girvonenaia includes Trinucleua (Crypto¬ 
lithua) gtbbifrona var .prmUrita, independently described by Dr. Cowper 
Reed in the third supplement to “ The Lower Palaeozoic Trilobitee of 
Girvan,” and published in December, 1935, two months after mv 
description. Trinuclaua gtbbifrona 1 Reed (1914, pi. xxix. fig. 7) is 
assuredly the same. 



46! 


Dr. A. Larnont on Trinucleidee in Eire . 

Shales of Oslo, which seem to be on a definitely higher 
horizon than the other two. There are striking points 
of contact in the brachiopod as well as the trilobite faunas 
of Killey Bridge and the Lower Drummuck, but, if neces¬ 
sary, we may be ready to recognize the possibility of such 
a fauna, showing no great change, passing across time 
divisions (cf. Lamont, 1939, p. 173). 

Cryptolithns sp. (Text-fig. 7 B.) 

The specimen so designated is described on pp. 463-5 
along with Treta&jris sp. 

Subfamily Tretaspinje Whittington, 1941. 

Oenus Trktaspis McCoy, 1849. 

Tretaspis sfticnrvis (Hisinger). (PI. V. fig. 18.) 

1840. Aaaphus aeticomia W. Hiwin^er, * Loth®a Svecica kcu Petri- 
facta Svecica ieonibus et characteribuH illustrate,' Holrai®, 
p. 3, pi. 37, fig. 2. 

1840. Aaaphus cyllaru* W. Hipinger, ibid. pj. xxxvii. tig. 3. 

1843. Trinucleua aeticomia J. K. Portloek, “ Report on the Geology 
of the County of Londonderry, and of parts of Tyrone and 
Fermanagh,” Mem. Cool. Surv. Ireland, pp. 262 264, pi. i. b, 
fig. 8a~c. 

1846. Trinucleua aeticomia F. McCoy (para), 4 A Synopsis of the 
Silurian Fossils of Ireland,' University Press, Dublin, 
p. 66. 

1849. Tretaapia aeticomia F. McCoy (para), 44 On the Classification 
of some British Fossil Crustacea, with Notices of New Forms 
in the University Collection at Cambridge,” Ann. & Mag. Nat. 
Hist. per. 2, vol. iv. pp. 410-411. 

1854. Tretaapia aeticomia F. McCoy, in Sedgwick, A., * A Synopsis 
of the Classification of the Britt-h Palaeozoic B*oeks and 
Fossils,' University Press, Cambridge, p. 146 et aeg. 

1907. Trinucleua aeticomia Bernard Smith, in Fearnsides, W. G., 
Kilos, G. L., and Smith, B., 14 The Lower Palwozoio Books of 
Pomeroy,” Proc. R. Irish Acad. vol. xxvi. Sect. B, pp. Ill, 
119, 122, pi. viii. figs. 7-8. 

1912. Trinucleua aeticomia F, R. C. Reed, ” Notes on the Genus 
Trinucleua. —Part I.,” Geol. Mag. vol. xlix. p. 348 et aeq . 
pi. xviit. fig. 6. 

1914. Trinucleua aeticomia F, R. C. Reed, 44 Notes on the Genus 
Trinucleua. —Part III.” Geol. Mag. vol. li. p. 363 et aeq., 

T pi. xxviii. figs. 6, 6 a. 

1927. Tretaapia aeticomia H. C. Stetson (para). 44 The Distribution 
and Relationships of the Trinucleidaj,” Bull. Mu*. Comp. 
Zool., Harvard, vol. lxviii. p. 89. 

1935. Tretaapia aeticomia var. A. Lamont, 44 The Drummuck Group, 
Girvan; A Stratigraphioal Revision, with Descriptions of 
New Fossils from the Lower Part of the Group/* Trans. Geol. 
Soo. Glasgow, vol. arix. pt. 2, p. 299. 

For references to extra-Irish occurrences, in addition to those dis¬ 
missed by Cowper Reed, Stetson, and Lamont, see Leif Stermer (1930, 
p. 55). 
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Remarks. —This little species has been clearly figured 
by Bernard Smith (1907) from the Killey Bridge Beds. 
It also occurs in the Lower Drum muck, where it occupies 
an horizon below that of Tr etas pis cerioides var. sokita 
Reed, the latter being rather like T. cf. Icjaeri as identified 
by Dr. H. B. Whittington (1938, p. 445, pi. xxxviii. 
figs. 1-3), and characteristic of the Upper Drummuok 
Beds. Only fragments of T . seticornis were available in 
1935, when the writer published a revision of the Drum' 
muck Croup, but the disoovery of the specimen HM* A902 
(PI. V. fig. 18) appears to show identity of the Girvan fossil 
with that from the Killey Bridge Beds on the one hand 
and with that from the Trinucleus Shale (Stormer, 1930, 
pp. 55-5K) of Norway and Sweden on the other. In 
Stermer’s scheme the zoning of the Scandinavian Ash- 
gillian is as follows :— 

Zone with Tretaspis latilimbus f 
„ ,, „ granulata + var. 

,, „ ,, seticornis , 

.. Icjaeri, 

„ cerioide.fi + var. 

Whether we accept Dr. Stubblefield’s revolutionary 
views on the dating of the Killey Bridge Beds or not. 
it will be seen that T. seticornis appears relatively earlier 
in 15ire and Scotland than in Scandinavia. 

An apparently authentic Tretaspis seticornis (His.) is 
figured by Dr. Oowper Reed (1912, pi. xviii. fig. 5) from 
Applethwaite Common (Coniston Limestone Series). In 
Professor W. B. R. King’s collection T. seticornis occurs 
from Rawthey Bridge (Phacops robertai Beds). This has 
the characteristically narrowed concentric rows of pits in 
front of glabella and cheeks, and only six pits on each side 
on the posterior margin of the fringe. It, or a mutation, 
also occurs in the Sally Beck section (Calymene Beds). 

Dr. Reed refers a Shoalshook Limestone Tretaspis to 
T. seticornis. Two of his figures (1914, pi. xxviii. figs. 5, 
5 a) are not diagnostic, whilst his earlier diagrams (1912, 
pi. xix. figs. 5, 5 a) have too many complete concentric 
rows of pits (5-6) on the cheek-roll to agree with T. 
seticornis. These, as was realized by Reed (1912, p. 392), 

* HM Hunterian Museum, University of Glasgow. 
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closely resemble the Girvan, Upper Drummuck Group, 
form now referred to T. cerioides var. sortita Eeed (1935). 
This conclusion is supported by a pair of specimens from 
ochreous weathering Shoalshook Limestone, referable to 
T. cerioides var. sortita , winch were lent to the writer by 
Professor King and are probably to be regarded as a 
mutation rather than a local race or variety. 

Differences between Tretaspis seticomis and T. cerioides 
(Angelin), which is probably identical* with T. clarkei 
Cooper, from Perod, Quebec, have been given by Dr. G. 
Arthur Cooper (1930, p. 370). After examining several 
specimens presented to the Birmingham University 
Geological Museum by Dr. Cooper, the writer finds that, 
as may be seen from Cooper’s figures (1930, pi. 4, fig. 7. 
etc.), one constantly recurring difference is the restriction 
in T. seticomis of the second concentric row of pits anterior 
to glabella and cheeks to two or three pits in front of each 
axial furrow and the extreme narrowness of the third row, 
which is raised on a concentric ridge but does not consist 
of large pits as in T. cerioides. The outer rows in both 
species are similar. The minor nature of the differences 
emphasizes the relationship of the Perce, Quebec, fauna 
with that of the Tx>wer Ashgillian in Western Europe (c/. 
Lamont, 1935, p. 304 ; 1939, p. 175). Upper Ashgillian 
faunas on the two sides of the Atlantic Ocean seem less 
closely akin, as Dr. Curt Teichert has remarked in regard 
to Cephalopoda (1939, p. 113). 

Tretaspis portrainejisis (Reed). (PI. V. figs. 15-10.) 

1897. Trinucleus seticomis var. portrainens%s F. R. C. Heed, in 
Gardiner, 0. I., and Reynolds, S. H., “ An Account of the 
Portraine Inlier (Co. Dublin),” Quart. Joum. Geol. 8oc. voL 
Hit. pp. 624, 539-639. 

1927. Tretaspis porirainsnsis H. C. Stetson, “ The Distribution and 
Relationships of the Trmucleid©.” Bull. Mus. Comp. Zool., 
Harvard, vol. lxviii. p. 89. 


* In T. osrioides f when three concentric rows of pits occur in front 
of the glabella, the two inner rows fuse together laterally (Stermer. 
1930, p. 46). This is not the oase in one Pero4 specimen of “ T. clarkei ” 
examined by the writer, where the two inner rows on the cheek roll 
ate continuous laterally, while the outer row fails. Other three speci¬ 
mens of 44 T. clarkei” in the Birmingham University Collection, show, 
however, a like condition with that defined by Sterraer in T. cerioides, 
and seem to justify in praotioe the equalisation of the two species by 
Whittington (1941, p. 29). 
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Specimens of parts of a cephalon (BU 294), of a fringe 
(BU 295), and of a pygidium (BU 296) collected by the 
writer have been used to amplify Dr. Cowper Reed’s 
description. 

Diagnosis .—The outline of the cephalon semicircular in 
front, but with fringe continuing back for some distance 
behind the rest of the head-shield. Cheeks, as long as 
wide, do not overhang the fringe, but laterally project 
into it. Glabella strongly arched, standing well above 
the cheeks, from which it is separated by deep axial 
furrows. Posteriorly the glabella is cylindrical and very 
narrow, expanding suddenly at about one-third of its 
length and still becoming wider almost until the anterior 
margin of the pseudofrontal lobe is reached. The latter 
overhangs the fringe but does not encroach upon it. 
Eye-spots have not been observed. 


Text-fig. 4. 



Trctaapti portraineruis (Heed), Trilobite Shales, Tower Bay, Fortrane. 
BU 296. Internal cast of pygidium, showing pairs of appendifar 
pits on right side of raehis and three very well defined pleura. 
x3. 

The cheek roll of the fringe is only gently bent down, 
and distally the dorsal lamella is seen to flatten out where 
three complete concentric rows of pits are disposed in 
marked radial sulci. In front of the anterior margin of 
the cheekB there are four concentric rows of pits, without 
clear radial arrangement and without intercalated 
pits. Traces of a list or concentric ridge, not rising so 
high, however, as the radial partitions, are seen outside the 
innermost row of pits. The flattened out lateral parts of 
the fringe show a very large number of pits, as many as 
seventeen occurring along the posterior margin on each 
side. 
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Pygidium with semi-elliptical outline. Rachis divided 
into seven segments. Appendifers marked in internal 
cast. First three pleurae also very clearly defined (text- 
fig. 4). Doublure nearly 1 mm. deep at right angles to 
plane of pygidium. 

Dimensions.— 

Width of cephalon. 20 mm. 

Length of glabella. 0-5 „ 

Length of posterior margin of fringe.. 10 ,, 

Length of pygidium. 3-1 ,, 

Paratypes .—The three sitecimens (BU 294, 295, 296) 
are selected as paratypes with that described by Dr. Reed. 

Locality .—Trilobite Shales, Tower Bay, Portrane, 
County Dublin. 

Horizon .—Probably late Caradocian or early Ashgillian. 

Remarks. -This form, allied to Tretaspis granulata 
Wahlenberg, is provisionally advanced to specific rank. 
It is found along with other trilobites that suggested a 
Middle rather than Upper Bala age to Dr. Reed (1897, 
p. 538). The beds in which it occurs probably have 
faulted boundaries. They may be roughly contempo¬ 
raneous with the Portrane Limestone, since, like the latter, 
they Beem to show signs of disturbance whioh in their 
case involves submarine intrusion of one colour of clay 
into another. 

The Tretaspis fragments found in the Limestone are 
assigned below to T. kjaeri mut. nov. radialis. They have 
a lesser number and more regular arrangement of pits in 
oertain parts of the fringe than T. portrainensis. 

A comparable form, Tretaspis cf. granulata, occurs in 
the Lower Ashgillian Beds at Crugan Lane, Pwllheli 
(Lamont in Matley, 1938, p. 593). A specimen of this is 
figured in PI. V. fig. 17. Its glabella is similar to that of 
the Irish form, but has a less swollen paeudofrontal lobe; 
the oheekB, too, are narrower, and overhang the fringe a 
little. The fringe of the Pwllheli form descends more 
steeply and is more concave than that of T. portrainensis. 
Both have three rows of pits in radial sulci on the margin 
of the upper lamella and four rows inside on the roll in 
front of the anterior margin of the oheeks. The latter 
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four rows show clear radial arrangement in 7\ cf. granulata, 
but with extra pits intercalated in the innermost row - 
a phenomenon not seen in T. portrainensis. 

Dr. Reed remarked on the spread-out or “ flattened - 
out ” (1897, p. 338) nature of the posterior angles of the 
fringe. The anglos of the fringe are evidently not so 
greatly bent down and not produced backwards so far as 
those in T. cf. granulate. Reed’s observation is thus 
partly correct, but, when he treats the genal angles of the 
fringe as “ not produced backward behind the head.” 
one cannot quite agree with him (sec PI. V. figs. 15-16) 

T reins pis cerioides var. sortifa Reed, 1935 (—7\ bnrklandi 
of Reed’s earlier work), from the Upper Drummuck 
Group, Girvan, has been treated as identical with 7\ 
gramdata Wahlcnl>erg by Stormer (1930, p. ft9) The 
Girvan species seems to differ from 7\ cerioidss in having 
a smooth glabella and checks, and from T gramdata in 
possessing eye-tubercles. 

Whether varietal or mutational, the differences between 
Tretaspis porfrainensis and T . cf. gramdata, such as the 
occurrence in the former of higher glabella, wider cheeks, 
fringe less sharply bent down and with a larger number 
of pits on its posterior margin, do not allow' us to equate 
the two. A Lower Ashgillian age is certainly indicated 
for the Crugan Lane species, which has associates recalling 
the Whitohouse fauna of Girvan, as well as certain 
Bohemian and Pored, Quebec, elements. The Irish 
specimen may be of the same age, or it may be a case of 
the gens of Tretaspis granulata putting in an earlier 
appearance in fiire than elsewhere. 

The pygidium is not unlike that of Tretaspis kjaeri 
Stermer (1930, pi. 10, fig. 2), but the second and third 
pleura, as well as the first, are clearly distinguished. 

Tretaspis kjaeri mut. nov. radialis. 

(Text-figs. 5 & 6.) 

1897. Trinuckus stticcmia F. R. C, Reed, in Gardiner, C. 1., and 
Reynolds, 8. H., “ An Aooount of the Portraine Inlier 
(Co. Dublin),” Quart. Joum. Geol. Sot\ vol. liii. p. 536. 

1897. Trinucleu* Mtioomia var., ibid. 

This mutation is founded u}>on two fairly distinctive 
fragments from the Portrane Limestone preserved in the 
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Sedgwick Museum, A16202 (text-fig. 5) and A16203 
(text-fig. 6). 

Diagnosis .—Cheek longer than wide, fairly smooth or 
possibly slightly reticulate, small eye-tubercle situated at 
two-thirds distance from front of cheek and rather close 
to glabella. Upper lamella of fringe with strongly marked 
radial arrangement of pits. Fringe not sharply bent 
down. Cheeks do not overhang on fringe. Cheek-roll 
only slightly convex, with four concentric rows of pits in 
front of cheek, the inner pair uniting laterally. Concentric 


Toxt-fig. ;> 



Tretaspui ktfaert mul. nov radialis , Port ran© Limestone, Port ran©, 
SMC A16202, showing upper lamella at top of figure and external 
impression of lower lamella postero-laterally. Girder inside 
E| and E t rows, with extra pit intercalated in latter towards genal 
angle, x 2. 


partitions between rows of pits not rising higher than 
radial partitions. Distal flattened part of fringe with 
three oonoentric rows of pits arranged in radial sulci. 
Posterior margin with about twelve pits. Lower lamella 
with anterior pits in radial sulci, except for three outer 
rows, Strong obtuse girder inside outer pair of rows, 

Ann. ds Mag. N. Hist. Ser. 11. Vol. viii. 
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with secondary concentric ridge behind third concentric 
row. Strong genai spine outwardly directed 


Glabella, thorax, pygidium unknown 
Dimensions. 

Width of check. 5.5 mm 

Length of cheek . 7 5 ,, 

length of posterior margin ot chock 
and fringe . II*0 

jSynJypes -SMC A 16202 and A 16203. 


Horizon —-High Caradoeian or Lower Ashgillian 
ljocalily Portrane Limestone, possibly from landward 

end of promontory, a quarter of a mile south-west of 
North Martello Tower, Portrane, County Dublin or from 
locality in Asylum grounds, now built over 

Remarks -This Trinucleid is clearly distinguished from 
TreUtspi9 portrainensia by the great regularity of the radial 


Text-fig. 6, 



TreUutpw lyaen mut. uov t aciuilw, I’ortrame Limestone, Poitrmne. 
SMC A16203, external impression of lower lamella, showing that 
f pit* in front of cheek were arranged in radial furrow* x 2 


arrangement ot the pita opposite the anterior margins of 
the cheeks, and by having only about twelve pits along 
the posterior margin of the fringe. It compares with 
T. cerioides (Angelin) and T. kjaeri Sterner (1930) in having 
two concentric rows of pits immediately in front of the 
cheeks, whioh unite laterally, but differs from them in 
having only 3 or 4 concentric rows on the cheek roll instead 
of 4 or 5. The cheek-roll is also much less steep in the 
Portrane mutation, and lists are not prominently 
developed. 
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At Sally Beck (Calyimne Beds, in the North of England), 
the dominant species is one allied to T. cf. kjaeri as identic 
fied by Whittington (1938, p. 445, pi. xxxviii. figs. 1-3). 
From external impressions, collected by Professor King, 
it is seen to have smooth cheeks and glabella, and no 
reticulate ornament as in T. kjaeri Stermer. Whittington’s 
specimens from Llansantfifraid, Montgomeryshire, are also 
probably smooth-shelled. One of these (no. 433, BU 210) 
lias the pseudofrontal lobe of the glabella invading the 
cheek-roll, but this is not the case in Professor King’s 
examples, or in Whittington’s nos. 431 and 432. which 
are very close to the Calymene Beds forms except that 
most of the latter have less prolongation backward of the 
limb of the fringe. In this latter character those from the 
Calymene Beds resemble T . kjaeri mut. nov. radial is 
from the Portrane Limestone. 

Tretaspu kjaeri rnut. nov. radialis corresponds with 
T. kjaeri and the specimens described as T. cf. kjaeri by 
Whittington in the crowding of the pits in the outermost 
row towards the lateral angle. It also exactly corresponds 
with Whittington’s form in number and arrangement of 
pits on the cheek-roll. The lateral eye-tubercles are in 
the same position in all three instances, but T. kjaeri mut. 
nov. radialis has a flatter fringe than the others, more in 
the plane of the rest of the cephalon. In this, as in other 
respects, T. cf. kjaeri may provide a link between T. 
kjaeri mut. nov. radialis and the original Scandinavian 
T , kjaeri. All are possibly mutations within the same 
gens. 


Tretaspis ceryx *, sp. n, (PI. V. figs. 10-14.) 

1899. Trinucleue hibernious F. K. C. Rood (pars), “ Tho Lower 
Pal&osoic Bedded Rooks of County Waterford,’* Quart. 
Joum. Gaol. Soe. vol. lv. p. 723. 

1939. Tretaspis of. oertoides A. Lamont in Stubblefield, C. J., “ Some 
Aspects of tho Distribution and Migration of Trilobites in 
the British Lower Paleoxoie Faunas,” Geol. Mag. vol. lxxvi. 
p. 59. 

J939. Trstaspis cf. oerioides A. Lamont, “ Not** on Distribution and 
Migration of Braohiopoda in the British and Irish Lower 
Paueofloic Faunas,** Iroh Nat. Joum. vol. vii. p. 173. 


* *6pvC«b a herald. 


31 * 
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Diagnosis. —Semi-circular cepbalon. Genal spine* 
rounded on ventral side, carrying longitudinal groove 
dorsally, sub-parallel or slightly convergent, extending 
backwards at least as far as extremity of pygidium. 
Glabella strongly arched and reticulate, pBeudofirontal 
lobe hemispherical, with smooth ocular tubercle high above 
cheeks, overhanging the fringe a little in front. First lateral 
glabellar furrows scarcely seen on sides of pseudofrontal 
lobe ; second glabellar furrows deep oval depressions, like 
eye-holes in a skull, directed backwards as they approaoh 
the axis; third glabellar furrows smaller, less deep, 
running obliquely forwards to axis at as small an angle 
as 45°. Lateral lobes smooth, those between second and 
third pairs of furrows swollen laterally, but deeply 
depressed in the triangular hollows that encroach upon 
the posterior part of the glabella. 

Anterior pits at anterior ends of axial furrows that 
widen posteriorly and are smooth in contrast with the 
reticulate cheeks. Inner margins of cheeks lying nearly 
at right angles to posterior margin of cephalon. Postero¬ 
lateral angles of oheeks rounded. Cheeks themselves a 
little longer than wide. Behind a line joining the 
anterior pit to the postero-lateral angle cheeks tend 
to be bent downwards. Otherwise they are well inflated. 
Anterior margins overhanging fringe. Smooth ocular 
tubercle on each cheek distinctly raised, sometimes with 
trace of eye-ridge running obliquely forward (PI. V. 
fig. 12). 

Posterior border of cephalon a narrow elevated rim. 
Occipital ring narrow, but rising steeply well above the 
posterior margin. A marked pair of semi-oval pits, 
corresponding with occipital furrow, lie in front of each 
end of the ring. 

Fringe of fairly even width, bent down in front and at 
sides, concave upwards near brim, reaches back behind 
rest of cephalon a distance rather less than the length of 
the cheek, and is continued in spines. Upper and lower 
lamellae show marked radial arrangement of pits, except 
near the middle of the posterior margin, where about 
five pits are not dearly referable to any of the radial or 
conoentric rows. In front of glabella and anterior part 
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of cheeks, the cheek-roll has three concentric rows of pits 
and three concentric lists (raised ridges). Beyond the 
outer list are radial sulci, each with three pits. Laterally 
the two inner rows on the cheek-roll converge, uniting to 
give an innermost row of large pits round the lateral 
margins of the cheeks. Thus only two lists run back¬ 
wards on to the lateral parts of the fringe, and these cease 
to be in evidence on reaching the “ disarranged ” pit- 
complex. Laterally, also, the radial sulci only contain 
two rows of pits, and the third concentric row is separated 
as a row of large pits. The last two pits at the genal 
extremity are not in a sulcus. The glabella encroaches a 
little, and causes a displacement forward of pits in the 
anterior part of the upper lamella, a feature also seen 
in the lower lamella. 

Strong girder, with two concentric rows of pits outside 
it, marks position of right-angled bend in lower lamella. 
All pits outside girder paired in sulci, except for single 
pit on each side at base of spine. Pits inside girder also 
radially disposed in sulci, save for about five large ones 
situated posteriorly. 

Thorax of six segments. Rachis about one-quarter 
total width, well arched, fourth axial ring with small 
median pit. Articulating rings with deep paired de¬ 
pressions. Axial furrows shallow. Small pits at proximal 
ends of narrow anterior pleural bands. Posterior pleural 
bands each with slightly oblique ridge, strong on surface 
but weak in decorticated specimens. Lateral parts of 
pleurae, beyond gentle fulcrum, not large. 

Pygidium with raised rim, reached by slightly tapering 
rachis of six or seven segments. Posterior band turned 
down at right angles. Five pleura can be made out, on 
the first of which there is a definite oblique ridge con¬ 
tinuous with the axial ring. Pleural furrows faint or not 
seen. In decorticated pygidia only ridges on anterior 
pair of pleurae are distinguishable. 

Dimensions.— 

Length of BU 297 a (front of fringe 
to tip of pygidium) . 14 mm. 

Greatest width. 15 „ 

Length of oephalon. 7 ,, 
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Length of thorax. 4 mm. 

Length of pygidium . 3 ,, 

Greatest width of pygidium. 9-5 


Hyntypes.— BU 297, 29N, 299. 

Horizon .- - Caradocian. 

Locality. -Raheen Shales, shore, south of Raheen 
Stream, I j miles south of Passage East, County Waterford. 

Remarks This species appears at a surprisingly early 
date when compared with its closest ally, Tretaspin 
cerioides (Angelin), from the Upper Chasmops Limestone 
(topmost beds) in southern Norway, assigned by Stormer 
(1934, p. 331) to the very top of the Caradocian, but which 
contains the typically Lower Ashgillian Stygina laUfrons 
(Portlock) found in the Killey Bridge Beds of County 
Tyrone and in the Lower Drummuck of Girvan. Its 
occurrence in the Raheen Shales puts Tretaspis definitely 
among those genera that reached fiire Hooner than 
anywhere else in Europe (cf. Stubblefield, 1939, pp. 56-57 ; 
and Lamont, 1939, p 173), but it also appears about the 
same time in the Black River Formation of North America. 
H. C. Stetson writes (1927, p. 98): -"Bohemia has 
usually been considered the centre of origin and dis¬ 
tribution ol this family (the Trinucleidae), but it soon 
becomes apparent that Great Britain is the more im]>ortant 
source, which position it holds throughout the Ordo¬ 
vician. Stetson's conclusion, if we substitute fiire, or a 
more westerly source, instead of Groat Britain, is sub¬ 
stantially correct. 

The Raheen Shales are probably a good deal later than 
the Tramore Limestone Series, at the top of which 
Nemagraptv8 gracilis has been recorded (vide S'upra. p. 440). 
Portlock (1843), followed lately by Professor W. F. 
Whittard (1940), ascribed their fauna to the Llandeilo, 
but in this paper, on the ground of their post-jY. gracilis 
are P u t in the Caradocian. The fauna has 
difficult affinities, some species appearing sooner and some 
later than they do elsewhere, probably as a result of 
invasions from an area where the Soots-Irish fauna was 
undergoing progressive mutation. As an example of this 
a common Raphiophorid of the Bifidus Zone (Llanvim) in 
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West Shropshire has been identified by Whittard as 
Ampyx mammiUalus var. austinii (Portlock) of theRaheen 
Shales, though the proportions of certain glabellar features 
may not quite correspond 

T reins pi8 ceryx has the same three lists on the upper 
lamella as T. cerioides , the inner one extending only in 
front of the glabella and the anterior parts of cheeks. 
These lists are not so strong as in mature T. cerioides , 
and the outer pair certainly do not continue in such 
definite fashion towards the gonal angles. There, more- 
over, T ceryx possesses a much greater number of pits 
than T . cerioides, and the limbs of the fringe extend back a 
good deal further behind the rest of the cephalon. In 
this T. ceryx approaches more nearly to T. kjaeri , but 
does not have so many pits along the posterior margins 
on each side of the fringe, or so many concentric rows on 
the cheek-roll. 

Another distinguishing character of Trelaspis ceryx is 
that faint, but undoubted, eye-lines are seen (PI V. fig. 12). 
These have not been reported in either T cerioides or 
T. kjaeri , but are sometimes observable in T scticomis 

The pygidium of the Raheen species has a greater 
number of segments (b-7) than appear in that ascribed 
to T. cerioides by Stormer (1932, pi. 9. fig. 4), and in 
this regard it shows a nearer resemblance to the pygidium 
of T kjaeri (ibid . pi. 10, fig. 2). At the same time the 
internal casts of pygidia of T. kjaeri have more marked 
pleural characters than ours In the latter also the 
segmentation is not seen continuing on to the down- 
turned margin, as in the Norwegian species (ibid. pi. 10, 
fig. 4). 

Though possessing more segments, the pygidium of 
T. scticornis also resembles that in the new Irish species. 

There are ten specimens of Trdaapis ceryx in the 
Sedgwick Museum. Cambridge (SMC A HU54 16163). 

Tretasjne sp. (Text-fig. 7 A.) 

IK99. ? Ttmtwkm hibemieu* F. R. C. Rood {pant), “ Tho Lower 
t’alwosoie Bedded Rooks of County Waterford/' Quart. 
Journ, Gool. Boc. vol, lv, p. 728. 

1927. Trinueleu* hibtmicus H. C. Stetson (]>ant ), %# The Distribution 
and Relationships of the Trinucleidre/' Bull. Mus. Comp. 
Zool, Harvard, vol. lxviii. p. 97. 
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Remarks .—The small slab of grey micaceous silty shale, 
part of which is illustrated in text-fig. 7 (SMC A16162 and 
16153), is recorded as from the Raheen Shales, Newtown 
Head, Waterford. The specimen, however, is fresher than 
the rusty-weathering material at the typical locality south 
of the Raheen stream-mouth, 1$ miles south of Passage 
East, so that possibly this slab is from a different position. 

Specimen A, consisting of glabella and cheek, with 
prominent eye-line, lies close to another (B) with cheek 
and fringe-characters reminiscent of “ Cryptalithns " 
(jibbosm Elies (1940, pp 425 427. pi. xxxi. figs. 3 9), 


Toxt-fig. 7. 



A. TrctaspiH »p. Locality doubtful. SMC A10162, decorticated 
glabella and cheek*. Note eye-line. B. CrpptoUthua ap. SMC 
A16153. Part of upper lamella of fringe; decorticated cheek. 
* 2 


from the Llanvirn, and of C. portlockii, from the 
Lower Ashgillian. Specimen A has apparently been 
ascribed by Dr. Reed to Trinucleus hibemicus , and as 
such was accepted by Dr. H. C. Stetson (1927, p. 97). 
It differs from the usual T. hibemicus in possessing a 
marked eye-line, and the lobes between the glabellar 
furrows are stronger. In spite of the approach of this 
glabella to the character of that in certain species of 
Trinucleus, which fall within a group referred tentatively 
to Botrioides by Stetson (1927, p. 97), the fragment seems 
to belong either to Treiaepu, seticorni* or to T. eery*. 
»p. n. There is no likelihood, sinee the oheek is more 
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convex and more angular laterally, that it belongs to the 
Oryptolithw fringe (B), which may well represent, part of 
an individual of C. portlockii. 
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EXPLANATION OK PLATE V. 

Fig. I. BU 289. Trinudeu# hibtmicu* Reed. Internal cant of 
oephalon, showing upper lamella of fringe. Tramore Lime 
atone, Stage 3. Newton Glen, It miles south-south-west of 
Tramore, County Waterford. x2. 

Fig. 2. GSM 26030. Eirelithus t her site# (Salter), gen. nov. Plasticine 
cast of lectosyntypo. Note depressed areas on either aide' 
of base of glabella, and E, row of pits rising on a concentric* 
ridge laterally on the upper lamella. Tramore Limestone. 
Stage 3, Newtown Glen as above. X 4$. 

Fig 3 GSM 26028. Ditto. Loctosyntypa. Internal cast of cephalon, 
showing cm inate glabella, depressed area, eye-spot far out 
towards posterior lateral angle of left cheek, and lateral 
landing back of posterior margin. Same horizon and locality. 
X4f 

Fig. 4. GSM 26030. Ditto. Loctosyntypo. External east of cepha- 
Ion. Same horizon and locality. X 4i 

Fig. H GSM 26026. Ditto. Plasticine cast of lectosyntypo. Cheek 
with about eight fine punctations, raised E, row on upper 
lamella, and genal spine. Same horizon and locality, x 4f. 

Fig. 6. GSM 26032. Ditto. Plasticine cast of Leotosyntype. An¬ 
terior of glabella not encroaching on fringe, whicn shows 
continuous E f , E lt and J t rows, the last consisting of larger 
pita. Same horizon and locality, x 4$. 

Fty. 7. BU 290. Ditto. Part of upper lamella with one more pit 
in E* than in E, laterally. Same horizon and locality. X 4±. 

Fig. 8. GSM 26031. Ditto. Internal cast of cephalon, showing also 
external cast of lower lamella of fringe. Note strong con¬ 
centric girder inside E, row of pits; also occipital spine. 
Samo horizon and locality, y 4J. 

Fig. 9. BU 293. ?“ Cryptvlitku* lurraine.nsis " Ruedomann. In¬ 

ternal cast of cephalon and thorax; also external cast of 
lower lamella of fringe. Carinate glabella, with left ala on 
its side, clearly seen. In front fringe is broken at girder: 
laterally, however, E t and E a rows occur, the outer one not 
clear in photo. Lorraine formation, Rome, New York. X 3. 

Fig. 19. BU 297«. Tretaspi# ceryx, «p. n. Syntype. Complete 
specimen, internal cast except fringe, which appears as 
external cast of lower lamella. Raheen Shales, shore below 
high-water mark, 1} miles south of Passage East, County 
Waterford, x 2. 

Fig. 11. BU298. Ditto. Syntype. External cast of cheek with 
reticulate ornament and of upper lamella, showing insertion 
of extra row of pits (I 4 ) in front of anterior part of cheek. 
Same horizon and locality, x 2. 

Fig. 12. BU 208, Ditto. Plasticine cast of syntype. Note eye-line. 

Upper lamella with concentric lists, not so high or continuing 
so far posteriorly as in T. eeHoidcs. Three oonoentrio rows 
of pits in radial sulci in anterior part of fringe, x 3. 

Fig . 13. GSM 14021. Ditto. Plasticine oast. Fringe with lists, 
glabella and cheeks reticulate; long genal spines. T Same 
horizon and looality. x 3. 

Fig. 14. BU 299 a. Ditto. Syntype. Internal cast, showing eye- 
spots on cheeks and glabella, and posterior lateral margin* 
of shield bent downwards and backwards, x 3. 
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Fig. 16. BU 294. Trekupis portratnentis (Reed). Para type. In¬ 

ternal east of cephalon, showing upper lamella of fringe. 
Trilobite Shales, south of Slipway, Tower Bay, Portrane. 
X2. 

Fig. 10. BU 295. Ditto, l’aratype. Upper lamella of fringe, pos¬ 
terior border slightly broken, snowing great number of pits. 
Same horizon and locality. X 3. 

Fig. 17. BU 301. Trelaspis of. granulata (Wahlenberg). Internal oast 
of cephalon with upper lamella of fringe. Crugsn Shales 
(Lower Ashgillian), Crugan Lane (Looality 2 of Matlev. 
1938, p. 693). Pwllheli. x2. 

Fig. 18. HMA602. TreUupxs seticomis (Hisinger). Internal oast of 
cephalon, showing upper lamella of fringe. Lower Drummuck 
Group (Ashgillian), south-east brow of Quarrel Hill (Locality 
3 of Lamont, 1935, p. 300), Oirvan, Scotland. Figured for 
comparison with same specios from Pomeroy. County Tyrone. 
x2. 


XXXV .—Note on alleged Viviparity in Barbus viviparus, 
and Description of a new Species of Beirabarbus. By 
K. H. Barnard, D.Sc., F.L.S., South African Museum, 
Cape Town. 

Thanks to the kindness of Dr. de Beaufort of the 
Amsterdam Museum, I was able to examine in 1939 all 
the original material (exoept one speoimen) of Barbus 
viviparus Max Weber, 1897 (Zool. Jahrb. Abt. Syst. x. 
p. 1S3). One large specimen (64 mm. to end of oaudal 
lobes) and a smaller one from Isipingo, and 25 specimens 
(17-49 mm. standard length) from Umhloti River, Veru- 
lam, were first examined. None had been opened for 
purposes of sexing. I opened them and found that the 
sexes oould be distinguished in specimens from 35 mm. 
upwards. The ovaries in all the females were perfectly 
normal, containing a large number of normal-sized ova. 
The males were without intromittent organs. 

Later, Dr. de Beaufort sent me a female whioh had been 
out open and “ the embryos fallen out of the body cavity 
and lying on the bottom of the glass.” This speoimen 
showed, however, that the stomach and intestine had 
been removed; the ovaries were nearly intact and con¬ 
tained a large number of normal-sized ova, and the 
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supposed embryos lying loose in the tube were really the 
fry of a Ciohlid. 

Weber (l. c. p. 148) mentions that he obtained young 
fry from the months of the Cichlid “ Chromis philander ” in 
the Umhloti River at Verulam. one of the localities where 
he also obtained B. viviparn#. And in the tube of 25 
B. viviparna from Uhmloti River, as sent to me. there 
were also eight juvenile Cichlids. 

It seems that the exigencies of field collecting, where 
often several items have to be put into one tube, have 
been responsible for this remarkable record of a viviparous 
Barbns. It is extremely unlikely that the one remaining 
speoimen. a female “ with embryos in the ovarium " 
mounted in the exhibited collection at Amsterdam, when 
it comes to be examined, will l>e found to justify its label. 

[ieiralnirbu# okavangamsi#, n. sp. 

Deptli of body less than head-length in young, equal 
to it in adult, not exceeding it at any stage. Eye 3$ in 
head. Pre-dorsal profile not elevated behind head. 
Snout, rounded, shorter than eye, but subequal to it in 
some of the largest specimens. Mouth inferior. Barbels 
very small, even in the largest specimens not exceeding 
one-fifth eye-diameter, the posterior one only very little 
longer than anterior one. Gill-rakers 2+4 or 6 on first 
arch, short, knob-like, the lower ones very feeble. JD iii. 8. 
A iii. 5. Pectoral reaching to, or almost to, ventrals in 
both sexes. Scales : lateral line 26-28, predorsal (8-)9, 
3 between dorsal and lateral line, 2 between lateral line 
and ventral spine, 12 around caudal peduncle. Lateral 
line straight from beginning to end. Scales with 4-6 striae 
on exposed field in smaller specimens, 6-8 in the largest. 
Each scale above lateral line, and less conspicuously the 
two series below it, with a greyish lunate or arrowhead¬ 
shaped spot; a blackish line from tip of snout to base of 
caudal rays, straight and exactly follomng the course of 
the lateral line tubules; dorsal and oaudal fins salmon, 
anal fin also usually pinkish (of. B. aurantiacvs ), front 
edge and tip of dorsal, and sometimes hind margin (ef. 
B. rogerti) more or less greyish. 
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A similar straight lateral line is found m aurantiacus 
and roger8i , both of which possess vory short* or minute 
barbels. Tf they also possess the sensory ridges (which 
are easily overlooked in poor specimens) a question of 
synonymy may arise 

Described from 75 specimens, 27-05 ram. in length, 
from the Okavango River 

Differs from Beirabarbu* i*alnstris Herre (1930, Proc. 
Biol Soc Wash, xlix p. 100). from Beira district, of 
which 1 have examined four paratypes. as follows:—In 
palustris the body-depth exceeds the head-length in 
specimens of 30 mm. and 60 mm length : the eye is 
relatively smaller, the predorsal profile is elevated. 
The lateral line shows a slight but distinct downuKird 
bend from its lieginning to about the 12th scale , the dark 
lateral stripe, however, is straight, and consequently runs 
across the upper part of the 1st or 2nd to the 11th or 12th 
ttibuliferous scales. 

The remarkable feature of these two forms is the 
development of lines of minute 44 pores ” (Herre “ sen¬ 
sory ridges ”) on the head. In the interorbital and 
internarial regions these structures appear as pale lines, 
more or less curved and intersecting, on the dark ground- 
oolour. Similar lines occur on the preorbital, cheek and 
opercle , also on the lateral line tubuliferous scales and 
some of the neighbouring scales, chiefly on the shoulders 
and anterior part of body. They form a single transverse, 
slightly arcuate, line on the exposed field of each scale 
just behind the free margin of the preceding scale, and 
can scarcely be seen unless the specimen is removed from 
liquid and partially dried. 

The types of Barbus aurantiacus, rogersi , and other 
species should be examined for these sensory ridges or 
pores. Whether they justify full generic rank being given 
to Brirabarbu# is a question for future decision. 
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BIBLIOGRAPHICAL NOTICE. 

The Herpetology of Hispaniola . By Doris M. Cochran. 

United States National Museum Bulletin No. U7, 1941. 

398 pp., text-figs, and plates. 

The Herpetology of Hispaniola, perhaps bettor known as 
Haiti (its western end) and San Domingo (its eastern end), 
has long been a spcial study of Miss Cochran’s, and it is 
only natural, therefore, that this monograph should have been 
written by her. 

Hispaniola is a comparatively small island, just south of 
I At 20° N., and therefore well within the tropics. It is re¬ 
markable for the number of endemic forms which it contains. 
To quote the author s own words, “ Out of 128 species and 
subspecies now know to inhabit Hispaniola, only six or Beven 
are not indigenous. Of the 32 known genera, seven are found 
nowhere else. The number of racial forms that exist almost 
side by side i« also interesting. Leiocephalvs , for instance, 
has eleven distinct subspecies of personates, seven of which 
are found on the mainland. And this on an island which is 
approximately only 400 miles long by 200 miles broad. Here, 
indeed, is a fine field for the geneticist and the student of 
speciation. 

For the Museum worker the monograph is admirably done. 
All the species arc fully described, and most of them are 
illustrated by text-figures. The references are full and pre¬ 
sumably complete. The keys for ganera and species ample. 
He who wants to identify an amphibia tl or reptile can turn 
to the work with confidence, but if he wishes to know anything 
about its life in the field, what it feeds on, how it behaves, 
how it breeds, he will be disappointed, for it is not there. 
That is a pity, for the living ore so much more interesting 
than the dead. Moreover, as we are at last boginning to 
realise, particular habits, possibly basod on structure, are often 
restricted to certain groups, and are therefore in their way 
juBt as diagnostic of the group as its physical characters. 
To have included field notes, and surely there are plenty 
available, would of course have considerably enlarged the 
work, but it would have been well worth it. M. A. S. 
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XXXVI. New Species of Staphylinidse (Col.) from the 
Philippines. By Malcolm Camkron, M.B., R.N., 
F.R.E.S. 


(Continued from p. 403.) 

Albocbarisx (con.). 

Falagria (Stenagria) cmguMiceps, sp. n. (Bernh. in litt.). 

Shining, head and thorax black ; elytra dark brown, 
the scutellum and vicinity reddish ; abdomen with the 
first three visible tergites dark red, the following black. 
Antenna* brown, the first throe segments reddish yellow. 
Legs blackish, the bases of the femora and tarsi reddish 
yellow. Length 3-5 mm. 

In the shape of the head much resembling dimidiata 
Motsoh., but differently coloured, the thorax narrower and 
the antenna? shorter. Head slightly broader than the 
thorax, the post-ocular region strongly retracted to the 
neck, scarcely peroeptibly punctured. Antennae long, a 
little thickened towards the apex, the penultimate seg¬ 
ments as long as broad. Thorax longer than broad 
(2-76:2), the sides dilated and rounded at the middle, 
strongly retracted to the neck, finely suloate along the 
middle exoept in front, with a few minute, scaroely visible 
punctures. Elytra as long as but a good deal broader 
than the thorax, practically impunctato. Abdomen a 

Ann. do Mag. N. Hist. Ser. 11. Vol. viii. 32 
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little narrowed at the base and apex, practically impnnc- 
tate. The whole insect without ground-sculpture and 
glabrous. 

Luzon : Balbalan. Type in my collection. 

Falagria (Sfenagria) philippivn , sp. n. (Bemh. in litf.). 

(^lour and lustre of concinna Kr., but smaller (2 mm.), 
the head orbicular, scarcely visibly punctured, antenna* 
of similar structure but a little shorter ; thorax with the 
sides less dilated in front, the posterior angles less 
prominent, extremely finely and yet more sparingly 
punctured , elytra more finely and much more sparingly 
punctured ; abdomen more sparingly punctured ; mother 
respects like convinm. 

Luzon: Balbalan. Los Banos. Type in my collection. 

Atheta (Microdota) rariegata , sp. n. (Bemh. in lift.) 

Moderately shining ; head dark reddish blown, reddish 
in front ; thorax and abdomen bright reddish yellow, the 
latter with the 3rd and 4th visible tergites black , elytra 
yellowish brown. Antenna* and legs reddish yellow, the 
4th to 10th segments of the former slightly miuacate. 
Length 1*4 mm. 

In build much resembling luclno&a Ki\, but much smaller 
and in other respects entirely different. Head broad but 
narrower than the thorax, extremely finely, closely and 
superficially punctured, the ground-sculpture feeble, 
coriaceous. Antenna? wfith the 3rd segment slightty 
shorter than the 2nd, 4th as long as broad, 5th to 10th 
gradually more transverse, the penultimate about twice 
as broad as long, the 11th as long as the three preceding 
together. Thorax transverse (2-75 : 2), the sides in front 
gently rounded, straighter and a little retracted behind, 
very finely, closely and somewhat roughly punctured ; 
elytra slightly longer and broader than the thorax, slightly 
emarginate postero-externally, very finely, closely and 
roughly punctured. Abdomen a little narrowed before 
the apex, extremely finely, rather closely punctured 
throughout; ground-sculpture extremely fine. The whole 
insect with a very fine, moderately close yellow pubescence. 

Panaon. A single specimen in my collection. 
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Atheta (Microdota) malticarinata , sp. n. (Bernh, in litt .). 

Moderately shining ; head black ; thorax dark reddish 
brown ; elytra smoky brown ; abdomen black, the first 
two visible tergites reddish. Antennas black, the first two 
segments brownish yellow. Legs reddish yellow. Length 
1-3 mm. 

A small obscurely-coloured species with large eyes as 
in ot'ularis Cam., and with rathei long, moderately close 
pubesoence. Head very finely, rather sparingly punc¬ 
tured, distinctly coriaceous Antenna! with the 3rd 
segment shorter than the 2nd. 4th to 10th transverse, 
increasing in width, the penultimate twice as broad as 
long, the 11th as Jong as the 9th and 10th together. 
Thorax transverse (2-5 : 2), in the middle of the anterior 
half with a narrow impression, the puncturation very fine 
and obsolete, moderately close, the ground-sculpture as 
on the head. Elytra very slightly longer than the thorax, 
transverse, very finely, rather closely but not roughly 
punctured, finely coriaceous. Abdomen a little narrowed 
at the base and apex, very finely, moderately closely 
punctured on the anterior segments, much more sparingly 
behind and with fine transverse ground-sculpture. 

o : Hth tergite truncate, the posterior margin with very 
small closely placed denticles; (3th sternite a little produced 
and broadly rounded. In the single example the Sth 
tergite is retracted, only the posterior margin being visible. 

Mindanao : Hurigao. Type in my collection. 

Atheta («. str.) philippi na, sp. n. (Bernh. in litt.). 

Shining ; head and thorax dark reddish brown, elytra 
yellow, the whole postero external region from the sides 
at the level of the anterior and middle thirds to the apex 
of the suture infuseate. Abdomen with the first two 
visible torgites reddish yellow, the following black. 
Antennae reddish, the first three segments and legs 
reddish yellow. Length 2 mm. 

fn size and build much resembling dilulipennis Motsch., 
but more brightly and differently coloured, the head a 
little more finely and not quite so closely punctured, the 
ground-sculpture similar at the base and sides but scarcely 
visible on the disc and front: antenna* longer, the 4th 
segment as long as broad, the 5th and following longer 

32 * 
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than in dilviipennis and so less transverse, the 11th, 
however, is longer, as long as the three preoeding together. 
Thorax less transverse (4-2 : 3), less closely punctured, the 
ground-sculpture very weak ; elytra scarcely as olosely 
but finely punctured as in that species. Abdomen very 
sparingly punctured, almost impunctate behind and with 
very fine transverse ground-sculpture. 

cJ : unknown. 

Sargao : Carbuntug. A single example. 

Athcfn (s. str.) quinquedentata . sp. n. (Bernh. in liU.). 

Moderately shining ; head dark reddish brown : thorax 
reddish yellow ; elytra blackish, obscurely reddish yellow 
at the shoulders ; abdomen reddish yellow, the 3rd and 
4th visible tergites infuscate. Antenna* brown, the first 
two segments and the last lighter. Legs reddish yellow. 
Length 1-5 mm. 

Head broad but narrower than the thorax, eyes moderate, 
about as long as the post-ocular region, extremely finely 
and closely punctured, finely coriaceous. Antennte rather 
long, the 3rd segment as long as the 2nd, 4th and 5th as 
long as broad, 6th to 10th transverse, the penultimate 
about a half broader than long, the 11th about as long as 
the three preceding together. Thorax transverse (2-5 : 2), 
the sides evenly rounded, a little more retracted behind, 
the posterior angles rounded, along the middle of the 
posterior half narrowly and feebly impressed, extremely 
finely, closely and roughly punctured. Elytra as long as 
but broader than the thorax, not emarginate postero- 
extemally, with fine, close rough sculpture, less fine than 
on the thorax. Abdomen slightly narrowed before the 
apex, finely and rather closely punctured, less olosely on 
the 5th visible tergite. The whole inseot with a fine, 
moderately close yellowish pubescence. 

<$: unknown. 

Leyte. A single specimen in my collection. 

A theta ( Dimetrota) quinqnespinoM, sp. n. (Bernh. in lift.). 

Moderately shining ; head dark reddish brown, reddish 
in front; thorax lighter reddish brown; elytra and 
abdomen pitohy, the posterior margins of the first four 
visible tergites narrowly rufesoent, the posterior margin 
of the 5th and whole of the 6th reddish yellow. Antenn« 
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black, the first three segments and the last reddish yellow. 
Legs reddish yellow. Length 2 mm. 

Build of Itevana Key, the antennal structure as in 
mnrdda Er. Head broad, but narrower than the thorax, 
sometimes broadly impressed on the disk, very finely 
and closely punctured, finely coriaceous. Antennae rather 
long and slender, the 4th to 6th segments slightly longer 
than broad, 7th and 8th as long as broad, 9th and 10th 
scarcely transverse, the 11th as long as the »th and 10th 
together. Thorax transverse (4: 3), the sides gently 
rounded in front, straighter and a little retracted behind, 
in the middle posteriorly sometimes with slight longi¬ 
tudinal impression, closely, finely and roughly punctured. 
Elytra a little longer and broader than the thorax, trans¬ 
verse, closely, finely and roughly punctured, but less 
finely than the thorax. Abdomen narrowed towards the 
a|KJ\. very finely, rather closely punctured and pubescent 
throughout. Middle and posterior tibia 1 each with a 
fine seta about the middle. 

3 1 : 8th tergite on each side with a long slender incurved 
spine, the margin between with three shorter and straight 
ones, the median the shortest; 6th stemite produced, 
narrowed and rounded at apex. 

Luzon : Imugan. I’anaon. Type in my collection. 

Atheta (Acrotona ) obsnuridens, sp. n. (Bemh. in litt.). 

Moderately shining ; head dark reddish brown to black ; 
thorax reddish yellow ; elytra yellow ; abdomen brownish 
yellow. Antennas black, the first two or three segments 
brownish yellow. Legs reddish yellow. Length 2 mm. 

In build much like parva Sahib., but in all other respects 
different. Head orbicular, a good deal narrower than 
the thorax, finely and closely punctured. Antemue with 
the 4th segment as long as broad, the following Blightly 
transverse, 11th a little longer than the 9th and 10th 
together. Thorax transverse (3-5 : 2-5), the sides gently 
rounded and more retracted towards the front, less finely 
and less olosely punctured than the head, less finely and 
less olosely than in parva, and without ground-soulpture. 
Elytra slightly longer and very slightly broader than 
the thorax, more finely, mote olosely, and somewhat 
roughly punctured. Abdomen narrowed from base to 
apex, very finely, moderately closely punctured on the 
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anterior segments, more sparingly behind, the pubescence 
long and coarse, the sides and aj>ex with black seta*. 
Pubescence on the fore parts fine, yellow, moderately 
close. Middle and posterior tibite each with two black 
seta\ 

: 8th tergite on each side with a short, stout, pointed 
tooth, the narrow margin between rounded. 

Palawan: Binaluan. Mindoro : S. Tlieodoro. Type 
in my collection. 

Atheta (Acrotom) conica, sp. n. (Bernh. in lift.). 

Rather shining; fore parts clear reddish yellow ; 
abdomen with the first visible tergite reddish, the 5th 
and fith reddish yellow, the intermediate brown. Antenna 
with the first three segments reddish yellow, the following 
brown, the 11th reddish. Legs reddish yellow. Length 
1*5 mm. 

Smaller than orphana Er., differently coloured, antenna 
shorter and stouter, thorax a little shorter and so more 
transverse. Head broad but narrower than the thorax, 
finely, moderately closely, superficially punctured; ground 
sculpture very fine, coriaceous. Antennae with 3rd 
segment as long as the 2nd, 4th slightly, 5th to 10th 
gradually more transverse, the penultimate twice as 
broad as long, 11th longer than the two preceding together. 
Thorax transverse (3*75: 2*5), finely, rather closely 
punctured as in orphana, but without ground-sculpture. 
Elytra scarcely longer but broader than the thorax, as 
closely but more finely punctured than in orphana. 
Abdomen finely, moderately closely punctured, and with 
long coarse pubescence. Fore parts with fine, moderately 
close yellow pubescence. 

Mindoro : S. Thepdoro. Ty|>e in my collection. 

Atheta (Acrotom) Ivzonica . sp. n. 

Very near tenmtophila Motsch., slightly larger, but of 
similar build, colour and lustre, the soulpture of the 
head scarcely differing, the antenna? similar in structure ; 
the puncturation of the thorax is, however, much liner and 
closer and not at all rough, that of the elytra also distinctly 
finer, not quite so close and not rough ; the abdomen 
scarcely differs in puncturation and pubescence from 
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termitophila and the tibial setae are the same, two on 
the middle and one on the posterior. Length 2 mm. 

Luzon : Iraugan. Type in my collection. 

Miathamia, gen. nov. 

Facies of Onypeta Thoms. Mouth-parts as in Thami- 
arwa Thoms. Temples not bordered. Pronotal epi- 
pleura visible from the side. Mesostomal process acute, 
extending two-thirds the length of the coxae, these 
narrowly separated. Abdomen with the first three 
visible tergites transversely impressed at their bases, 
the anterior sternites not constricted or impressed. Tibiae 
without distinct setae. Posterior tarsi with the 1st 
segment distinctly longer than broad, longer than in 
Thamiar&a . as long as the 2nd. Type opacicollis 
var. bakeri, sp. n. 

Miathamia opacicollis , sp. n. (Bemh. in lift. Onypeta). 

Moderately shining ; head and thorax dark reddish 
brown, the latter with the sides and base more or less 
broadly lighter ; elytra pitchy black, the base narrowly 
reddish yellow, the posterior margin more broadly yellow ; 
abdomen pitchy black, the first two visible tergites 
obscurely reddish, the 6th yellow. Antennae reddish 
brown, the first three segments and the last reddish yellow. 
Legs reddish yellow. Length 2 mm. 

Somewhat variable in the colour of the elytra and 
abdomen. (1) Abdomen with the first two visible tergites 
bright reddish yellow, var. bakeri , n.; (2) only the shoulders 
reddish yellow', the rest of the elytra uniformly pitchy 
black, the abdomen with the first two visible tergites 
bright reddish yellow, var. humeralis , n. 

Head transverse, suborbicular, narrower than the 
thorax, eyes moderate, closely oovered with small super¬ 
ficial punctures. Antenna* with the 3rd segment longer 
than the 2nd, 4th to 7th all a little longer than broad, 
decreasing in length, 8th to 10th as long as broad, 11th 
a little longer than the 9th and 10th together. Thorax 
transverse (8*78 : 3), the sides rounded in front, retracted 
and slightly sinuate behind, the posterior angles obtuse, 
before the scutellum with a feeble impression and further 
in front with a pair of large but very superficial punctures, 
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the sculpture fine, close and granular. Elytra longer 
(3-75:3) and broader than the thorax, transverse, the 
sculpture very similar. Abdomen a little narrowed 
before the apex, the first three visible tergites very finely, 
moderately closely punctured, the 4th and 5th more 
closely. Pubescence throughout fine, moderately close. 

Leyte. Aroroy (type). Mindanao: Surigao (Baker). 

Miathamia longicomia , sp. n. (Bernh. in litt. Onypeta). 

Bather narrower than opacicollis v. bakeri Cam. and 
less shining, but of the same size and colour; at once 
distinguished by the much longer and more slender 
antenna!, the 4th to 9th segments all much longer, the 
10th as long as broad, the 11th longer than the 9th and 
10th together ; thorax narrower, very closely, moderately 
finely rather deeply punctured, subrugose, elytra with a 
similar puncturation, much coarser than in bakeri ; middle 
and posterior femora infuscatc. 

Siargao : Dapa. Type in my collection. 

Miathamia basiventrie, sp. n. (Bernh. in litt. Onypeta). 

A little larger and more robust than var. bakeri Cam. 
and, except for the elytra, similarly coloured, these are 
yellow, broadly indeterminately transversely infuscate. 
The antennae are similar in structure and the sculpture of 
the head and thorax scarcely differs, but that of the elytra 
is finer. In other respects similar. Length 2-75 mm. 

Luzon : Los Banos. Type in my collection. 

Amaurodera philippina , sp. n. (Bernh. in litt.). 

Head shining, blapk; thorax dull, obscure purplish 
brown; elytra shining, brownish yellow; abdomen 
shining, the first three visible tergites obscurely reddish, 
the 4th and 5th blaok, the posterior margin of the latter 
narrowly reddish yellow, the 0th yellow. Antennae and 
legs reddish yellow. Length 3-2 mm. 

Colour, build and lustre of aimilis Cam., but with 
shorter antennas, the thorax with much finer granular 
coriaceous soulpture, the elytra aB finely but much more 
closely punctured; abdomen very finely and very 
sparingly punctured as in aimilia, the last tergite with 
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gently rounded posterior margin and finely and closely 
denticulate. The head is a little broader than the thorax, 
very finely and very sparingly punctured and without 
ground-sculpture. The antennae with the 3rd to 10th 
segments all longer than broad, decreasing in length, but 
much shorter than in similia, very like those of vduficollis 
Motsch. 

Siargao : Dapa. Type in my collection. 

Orphnebim glaberrimm, sp. n. (Bernh. in lilt. Aatilbm). 

Shining, reddish yellow. Antennae blaok, the first four 
segments and legs reddish yellow. Length 3-75 mm. 

A parallel very shining, very sparingly punctured, 
robust species. Head transverse, suborbicular, a little 
narrower than the thorax, the eyes large ; with a few 
very fine punctures with black hairs. Antennae short and 
stout, 3rd segment longer than the 2nd, 4th small, trans¬ 
verse, 5th and following much broader, the penultimate 
twice as broad as long, the 11th as long as the 8th to 10th 
together. Thorax transverse (0 : 4-5), the sides evenly 
rounded and equally retracted in front aud behind, the 
posterior angles broadly rounded, ini punct ate, at the sides 
with four long blaok setae. Elytra slightly longer and much 
broader than the thorax, slightly widened behind, trans¬ 
verse, with a few fine setiferous punctures. Abdomen 
parallel, practically impunctate and glabrous, the 5th 
visible tergite with close fine longitudinal rugae, the 6th 
with a few setiferous tubercles ; sides with some blaok 
setae. 

Luzon : Mt. Makiling (Baker). Type in my collection. 

Zyra8 eagax , sp. n. (Bernh. in lit!.). 

Shining, yellowish red. AntennaB and legs reddish 
.yellow. Length 3*5 ram. 

In build much resembling the subgenus Trachydonia 
Bernh. Head broad but narrower than the thorax, 
the eyes large and prominent, occupying the whole side ; 
with a few small obsolete punctures. Antennas slender, 
but little thickened towards the apex, 2nd segment of 
moderate length, 3rd twioe as long, the following all 
longer than Inroad, decreasing in length, the penultimate 
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only slightly longer than broad, the 11th as long as the 
9th and 10th together; thorax transverse (5-5: 3-75), 
the sides rounded and dilated in front, rather strongly 
retracted and a little sinuate behind, the posterior angles 
obtusely rounded, a little before the base with a transverse 
punctured sulcus, elsewhere with a few flat obsolete 
scarcely visible punctures. Elytra longer (5: 3-75) and 
broader than the thorax, coarsely and moderately oiosely 
punctured. Abdomen a little narrowed towards the apex, 
very finely and very sparingly punctured, the 5th visible 
tergite without longitudinal sulci. The whole insect 
without ground-sculpture and sparingly pubescent. 

<£ l . : Hth tergite narrowed towards apex and nearly 
truncate, across the middle with a strong transverse keel. 
Luzon : Los Banos. Type in my collection. 

Zj/rati boettcheri , sp. n. (Bernh. in Hit.). 

Hhining; head and thorax reddish brown; elytra 
brownish yellow ; abdomen with the first two visible 
tergites yellow, the rest black. Antennae black, the first 
two segments reddish yellow. Legs reddish yellow, the 
femora and tibiae infuscate. Length 2 mm 

In build somewhat like mgax Cam., but the eyes smaller 
and less prominent. Head broad but narrower than the 
thorax, transverse, suborbicular, eyes large but not 
occupying the whole side, practically impunctate. 
Antennae short and stout, the 2nd segment short. 3rd 
twice as long, 4th to 19th transverse, increasing in Width, 
the penultimate twice as broad as long, the 11th as long 
as the ftth and 10th together. Thorax transverse (4-5 : 3), 
the sides evenly rounded, retracted behind and coarctate 
with the base, 'the sides with three blaek setae, the disc 
somewhat flattened, the punoturation extremely fine and 
very sparing. Elytra a little longer (3-5: 3) and much 
broader than the thorax, the sides with three black setae, 
practically impunctate. Abdomen a little narrowed 
before the apex and practically impunctate. The whole 
insect without ground-sculpture, 

: 8th tergite truncate, on each side with a stoat 
tooth, the margin between closely and finely denticulate i 
Oth stemite a little produced and broadly rounded. 
Siargao : Dapa. Type in my collection. 
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Aleochara (a. etr.) testaceipennia , ap. n. (Bernh. in lift-)* 

Shining ; head, thorax and abdomen black, the thorax 
with the sides narrowly and obscurely reddish ; elytra 
brownish yellow, the scutellary region and reflexed sides 
infuscate. Antennae black, the 1st segment and legs 
reddish. Length (1*5 mm. 

Size and build of nigra Kr. and with similar antennae, 
differs in the colour of the elytra, the punctures of the 
thorax not quite so close, ihe puncturation of the elytra 
obviously finer and less close, the abdomen less punctured 
on the anterior tergites, but more strongly and less closely 
on the posterior, in other respects like nigra. 

Mindoro : Subaon. 8. Luzon ; Mt. Isarog. Type in 
my collection. 

Aleochara (Euryodnw) externemaculata , sp. n. 

(Bernh. in Htt.). 

Shining ; head black ; thorax dark red ; elytra black 
with large triangular } r eIlowish-red marking postero- 
externally extending from about the middle of the reflexed 
margin to the posterior margin near the suture ; abdomen 
with the first two visible tergites red, the following black. 
Antennfe black, the first four segments and legs red, the 
femora and tibia? more or less infuscate. Length 3-5*5 mm. 

Head with small, not very close punctures. Antennae 
stout, the penultimate segments three times broader than 
long. Thorax slightly transverso (4:3-5), narrowed 
towards the front, finely, moderately closely punctured. 
Elytra as long as the thorax, not emarginate postero- 
externally, finely, closely, asperatelv punctured. Abdomen 
narrowed towards the aj>ex, the first two visible tergites 
more finely and more sparingly punctured than the 
following, these with elongate rather close punctures 
much as in croceipennia Motsch. In all the specimens the 
8th tergite is practically truncate and very finely and very 
closely and indistinctly crenulate. Pubescence of the 
fore parts yellow and moderately close. 

Mindanao : Momungan. Type in my collection. 

Aleochara ( Polychara ) triangidvm , sp. n. 

(Befcnh. in Ufa). 

In build, lustre and antennal structure resembling 
puherula King; the colour is also similar but th* dark 
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triangular sutural marking is much less distinct and the 
lateral absent; the punoturation of the head and thorax 
is a good deal finer than in puberula, that of the elytra as 
in that species but the abdomen is much less finely and 
less closely punctured, much as in croceipennis Motsch.: 
the pubescence of the fore parts as in puberula . Length 
5 mm. 

: 8th tergite broadly arouately emarginate and very 
indistinctly crenulate. 

8. Luzon: Mt. Isarog. Typo in my collection. 


PstudopUindria densiventris, sp. n. 

(Bemh. in lift. Hoplandria ). 

Shining pitchy black, the 8th tergite and posterior 
margin of the 7th yellowish. Antenna' black, the first 
two segments and legs reddish yellow. Length 3*5 mm. 

In size, build and colour much resembling puncth'entris 
Cam., but at once distinguished by the longer and more 
slender antennae. Head sparingly punctured, the punc¬ 
tures somewhat larger than in puneliventris , Antennae 
with the 3rd segment as long as the 2nd, 4tb to 7th all 
slightly longer than broad, decreasing in length, 8th to 
10th slightly transverse, 11th a little longer than the 9th 
and 10th together. Thorax in build and punoturation 
scarcely differing from punctiventm , the elytra, however, 
are as closely but less finely punotured than in that species, 
the punctures asperate and the abdomen is distinctly more 
finely and less closely punctured than in punctiventris , 
especially on the 4th and 5th visible tergites. The 
specimens before me present no sexual differences and are 
probably females. 

Luzon ; Heightsplan. Mt. Polis. Type in my collection. 

Psevdoplandria philippinensis , sp. n. 

(Bernh. in Ktt . Hoplandria). 

Shining yellowish red, the disc of the thorax sometimes 
infuscate, the elytra often more or less extensively 
infuscate behind except the posterior margin. Antennae 
with the first four segments and apical half of the 11th 
reddish yellow, the rest black. Legs reddish yellow. 
Length 3 mm. 
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Colour and lustre of philippina Bemh., but larger and 
more robust, the antenna; similarly constructed, but the 
thorax without quadrately placed punctures on the disc, 
the punoturation of the head and thorax extremely fine 
and soanty as in philippina. the elytra more finely and 
less closely punctured than in that speoies. The 1st and 
2nd visible tergites are without punotures at their bases 
as in philippina , but the 3rd to 5th each with a transverse 
row of punctures not present in that species. In the $ 
the median keel of the 7th tergite is much shorter than in 
philippina (in which species it extends from the base to 
the posterior margin of the segment) and the lateral spine 
is much less developed, the 8th is feebly emaiginate and 
furnished with five small teeth. 

Luzon : Mt. Banahao. Tyjte in my collection. 

Paeudopkmdria luzonica. sp. n. 

(Bernh. in litt. Hoplandria). 

Shining reddish yellow, the elytra pitchy black with the 
shoulders and posterior margin (narrowly) reddish yellow. 
Antennae reddish yellow, the 9th to 11th segments blackish. 
Legs reddish yellow. Length 2-5 mm. 

<$ : oolour and build of philippina Bemh., but with the 
antennae a little longer and differently coloured, the elytra 
obviously more finely punctured, the punctureB asperate 
as in that species, the 2nd to 4th visible tergites with fine 
close ridges not present in philippina and the first two are 
more punctured; the antennae with the 4th to 7th 
segments distinctly longer than broad, 8th as long as 
broad, the 9th and 10th transverse, 11th as long as the 
9th and 10th together. The 7th tergite has a flat tubercle 
in the middle before the posterior margin and is without 
the lateral spine seen in philippina ; 8th tergite retracted 
in the single example. In other respeots like phiUppina. 

Luzon: Mt Polls. In my collection. 

Paeudopkmdria rufeacens, sp. n. 

(Bemh. in litt. Hoplandria). 

Shining ferruginous red, the elytra pitohy Mack with 
the base and posterior margin (very narrowly} reddish 
yellow, the 4th and 5th visible tergites inf us cate. Antennse 
blade, the first four segments ana the last reddish yellow. 
Legs reddish yellow. Length 3 mm. 



486 


Mr. Malcolm Cameron on 


$: a little larger and of darker colour than luzonica 
Cam., the antenna; shorter and stouter with yellow terminal 
segment, the 4th segment scarcely longer than broad, the 
5th to 10th gradually moro transverse, the penultimate 
twioe as broad as long, the 11th as long as the 0th and 10th 
together. Elytra finely, closely and asperately punctured. 
Abdomen except for the fine punctures along the posterior 
margins oi the tergites practically impend ate and without 
the longitudinal ridges Reen m tuzonica. In other resi»ect* 
similar to that species. From phihppina Beruh. it differs 
in the larger size, more robust build, darker colour, and 
the thorax without four quadrately plaoed punctures. 

rj : unknown 

Luzon . Imugan. A single specimen in my collection. 

Paeudoplandria iligancmis, sp n. 

Shining, ferruginous red. the elytra pitchy black with 
the shoulders and ]>osterior margin (very narrowly and 
obscurely) reddish. Antennae black, the first foiu seg¬ 
ments and the last reddish yellow. Legs reddish yellow. 
Length 3 mm. 

Colour of masnriana Cam., but smaller, the thorax much 
more finely and much more sparingly punctured, the 
elytra more strongly punctured, the abdomen less punc¬ 
tured. Head with a few extremely fine punctures. 
Antennas with the 3rd segment as long as the 2nd, 4th 
slightly longer than broad, 5th to 10th transverse, the 
penultimate about one-and-a-half times broader than long, 
the 11th longer than the two preceding together. Thorax 
transverse (7:4-5), convex, tb© disc with four small 
quadrately placed punctures, extremely finely and 
sparingly punctured. Elytra hroader and slightly longer 
than the thorax, olosely, asperately punctured, more 
strongly in the Abdomen with the first two visible 
tergites impunctate at the base, finely and rather closely 
punctured elsewhere, the 3rd more strongly punctured 
throughout, the 4th and 5th sparingly. 

$: 7th tergite with a fine median keel; 8th narrowed, 
the posterior margin arcuafcely emarginate in its entire 
width and very finely and very olosely denticulate. 

Mindanao: Iligan (Baker), Panaon. Type in my 
collection. 
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P«eudoplandria piceorufa, sp. n. 

(Bernh. in Utt. Hoplandria). 

Shining, head and thorax ferruginous red; elytra 
pitohy black with the shoulders reddish yellow ; abdomen 
with the first two visible tergites reddish, the 3rd to 5th 
blaek, the tith yellowish. Antennse with the first four 
segments and apex of the last reddish yellow, the rest 
blaek. Logs reddish yellow. Length 3 mm. 

$: narrower than Higanemin Cara., the fore parts 
similarly coloured but the abdomen darker; antennse 
similarly constructed but not so stout; thorax transverse 
(5-5:4), the disc with four small quadrately placed 
punctures, very finely and very sparingly punctured; 
elytra finely, closely and asperately punctured as in that 
species ; abdomen much more sparingly punctured than 
in iliganensis. 

S : unknown. 

Luzon : Subuagan. Type in my collection. 

Pseudoplnndria bakeri , sp. n. 

Shining, black, the sides of the thorax obscurely reddish, 
the posterior margin of the 5th visible tergite yellow. 
Antennae black, the first three segments and apex of the 
11th reddish yellow. Legs pitchy, the tarsi yellow. 
Length 3 mm. 

(?): colour of drescheri Cam., but more robust, the 
antennse longer, the sculpture of the elytra much coarser 
and granular, the abdomen less closely punctured, the legs 
darker.' Head very finely and sparingly punctured. 
Antennse with the 3rd segment as long as the 2nd, 4th to 
7th all longer than broad, decreasing in length, the 8th 
to 10th as long as broad, the 11th as long as the 9th and 
10th together. Thorax transverse (2-75: 2), convex, with 
a few very small scattered punctures. Elytra a little 
longer and broader than the thorax, closely covered with 
small granules. Abdomen a little narrowed towards apex 
and except for a row of fine punctures along the posterior 
margins of the segments practically impnnotate; 7th 
tergite with a transverse row of four small granules across 
the middle, near the posterior margin with a transverse 
row of much smaller and closely placed granules, the 
structure of the 9th not visible. 
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Mindanao : Surigao {Baker). A single specimen in 
my collection. 

Psendoplandria longecarinata, gp. n. 

(Bernh. in lift. Hoplandria ). 

Shining, pitchy black or pitchy brown, the elytra 
darker. Antenna? with the first five segments and apical 
half of the 11th reddish yellow, the rest black. Legs 
reddish yellow. Length 3 mm. 

Closely allied to frugivora Cam., of the same build, 
oolour and lustre, but with the antenna? longer, the 4th 
and 5th segments distinctly longer than broad; the 7th 
to 10th rather less transverse than in frugivora, the 11th 
a little longer than the 9th and 10th together. Head very 
finely and very sparingly punctured. Thorax transverse 
(5 : 3), as finely but less closely punctured than in frugivora 
and without four quadrately placed punctures on the disc. 
Elytra longer than the thorax (4 : 3), longer than in 
frugivora, in the as closely but more strongly asperately 
punctured, more granular. Abdomen gradually narrowed 
towards the apex, the posterior margins of the tergites 
with a row of very fine punctures, the bases of the 3rd 
and 4th visible tergites with a transverse row of small 
punctures, otherwise impunctate. 

: 7th tergite with a spine on the lateral margin ; the 
posterior half in the middle with a keel longer than in 
frugivora ; 8th arcuately emarginate and with five or six 
small denticles. 

?: unknown. 

Luzon : Mt. Banabao. A' single specimen in my 

collection. 


Peeudoplandria latecarinata, gp. n. 

(Bernh. in lift. Hoplandria). 

Very closely allied to longecarinata Cam., but differs in 
the shorter antemue, the 4th to 6th segments scarcely 
longer than broad and the <£ characters. The elytra in 
the cj are much more finely and less closely punotmed, less 
asperate, in the $ yet more finely, the median keel of the 
7th tergite is shorter and weaker and the emargination of 
the 8th is without trace of denticles. 

Luzon: Mt. Banahao. Type in my collection. 
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Paeudoplandria minima, sp. n. 

(Bernh. in litt. Hoplandria). 

Shining, yellowish red, the elytra orange-yellow. 
Antennae with the first six segments reddish yellow, the 
following blackish. Legs reddish yellow, the tibiae 
infuscate. Length 1-75 nun. 

cJ: smaller than philippina Bernh., with shorter 
differently coloured antennae and differently coloured, less 
finely punctured elytra. Head with a few very fine 
scattered punctures. Antennae with the 3rd segment as 
long as the 2nd, 4th slightly longer than broad. 5th to 
10th transverse, the penultimate nearly twice as broad as 
long, the 11th as long as the 9th and 10tb together. 
Thorax transverse (4:2-3), convex, the disc without 
quadrately placed punotures, extremely finely and very 
sparingly punctured. Elytra longer than the thorax 
(3-5:2-3), rather closely and separately punctured. 
Abdomen with a row of very fine punctures along the 
posterior margin of the segments, the 1st and 2nd visible 
impunctate at the base, 3rd to 5th with a basal row of 
punotures, otherwise impunctate ; 7th tergite with a fine 
median keel throughout; 8th arcuately eraarginate and 
very indistinctly orenulate. 

Luzon : Imugan. Type in my collection. 

Paeudoplandria cariniventria, sp. n. 

(Bernh, in litt. Hoplandria). 

Shining ; yellowish, red the elytra pitchy, the base and 
posterior margin narrowly reddish. Antennae and legs 
reddish yellow. Length 1-5 mm. 

Broader and more robust than minima Cam., with 
differently coloured elytra and antennse, the latter not so 
stout. 

: head with a few minute punctures. Antennae 
with the 3rd segment as long as the 2nd, 4th slightly 
longer than broad, 5th as long as broad, 0th to 10th 
transverse, the penultimate about a half broader than 
long, Hie 11th slightly longer than the 9th and 10th 
together. ThOrax transverse (5:3), convex, without 
quadrately placed punotures on the disc, extremely finely 
and sparingly punctured. Elytra longer (3-5:3) and 
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broader than the thorax, asperately punctured, the punc¬ 
tures coarser and not so close as in minima. Abdomen, 
except for the punctures along the posterior margins of 
the tergites, impunctate. the 5th and 6th each with six 
fine longitudinal ridges, the 6th also with a short pointed 
tooth on the lateral margin, 7th with a narrow median 
keel, the 8th retracted, its structure not visible. 

9: unknown. 

8. Luzon : Mt. lsarog. Type in my collection. 

Key to the Phillipine specie* of Pseudoplandria. 


1. Black or pitchy black specie*. 2. 

Reddish or yellowish red species. 5. 

2. Abdomen closely and distinctly punctured 

on the anterior tergites . detutiventri* Cam, 

Abdomen sparingly or very sparingly punc¬ 
tured . 3. 

3. Penultimate segments of antenna* as long as 

broad. bukeri Cam. 

Penultimate segments of antenna distinctly 
transverse... 4. 

4. Antenna longer* the 5th and 6th segments 

a little longer than broad ; sculpture of 

elytra coarser. longcvarinata Cam. 

Antennas shorter, the 5th and 6th segments 
scarcely longer than broad ; sculpture of 

elytra finer. laUcarirutia Cam. 

6. Antennas entirely reddish yellow.. cariniventris Cam. 

Antennae in part black or mfuacate . 6. 

6. Abdomen with the 2nd to 4th visible tergites 

with fine close longitudinal keels. luzoniea Cam. 

Abdomen without such keels. 7. 

7. Thorax with four larger quadrately placed 

punctures on the disc. 8. 

Thorax without such punctures. 10. 

8. Larger, 3 mm., and more robust; antenna* 

stouter, 4th segment very slightly longer 

than broad. 9. 

Smaller, 2*5 mm., and narrower ; antenna* 
more slender, 4th segment distinctly longer 
than broad... philippina Bomb. 

9. More robust; abdomen entirely red, 2nd to 

5th visible tergites with more numerous 

punctures... Uigmtvm* Cam. 

Narrower; abdomen darker, the 3rd and 
4th visible tergites black, the 2nd to 5th 
with fewer punctures ... pUmruJa Cam. 

10. Larger, 3 mm. 11. 

Smaller, 1*75 nun., 11th segment of antenna 

black ....... minima Cam. 

11. More robust; antenna stouter, 4th segment 

venr slightly longer than broad, 5th as long 

as broad ... rufemm # Gam. 

Narrower; antezuue thinner, 4th and 5th 
segments a little longer than broad ...... phiUppinwM# Cam. 
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ADDENDA. 

OXYTBIINAX. 

Delopsis bakeri, sp. n. (Bemh. in lift.). 

Fore parts dull; head black, thorax and elytra pitchy 
black; abdomen a little shining, yellowish brown. 
Antennae black, the 2nd and 3rd segments yellowish 
brown. Legs reddish yellow. Length 2 mm. 

Near extensicomis Fauv.. but at once distinguished by 
the yet longer and more slender antennae and coarser 
sculpture of the fore parts. Head transverse, nearly as 
broad as the thorax, the eyes small, the postocnlar 
region slightly dilated and rounded with the posterior 
angle, the depressed dypeus shining, finely granular, the 
basal region broadly, superfioially impressed and finely 
rugose, the post-ocular more coarsely and without distinct 
punctures. Antennae long and slender, the 1st segment 
elongate, slightly thickened towards the apex and finely 
granular, 2nd a good deal shorter, 3rd considerably 
longer than the 2nd, 4th a little longer and stouter 
than the 3rd, 5th to 10th all much longer than broad, 
cylindrical, the 11th as long as the 9th and 10th 
together. Thorax transverse (3*2 : 2-3), trapezoidal, 
the sides feebly denticulate, along the middle with 
narrow superficial groove, before the base on eaoh side 
with a small, round, superficial fovea, towards the sides 
distinctly impressed, the whole surface coriaceous and 
rugose without distinct punotures. Elytra a little longer 
and broader than the thorax, finely striate and granular. 
Abdomen finely, moderately closely, asperately punctured. 

Luzon : Mt. Makiling (Baker). Panaon. Type in my 
collection. 

^ Delopsis media, sp. n. (Bemh. in Utt.). 

Very near extensicomis Fauv.; the antennae similarly 
constructed, but of more robust build, the post-ocular 
region scarcely dilated, the sculpture a little coarser; 
thorax lew transverse (4:3), the sculpture distinctly 
coarser ae is that of the elytra. In other respects like 
extensicomis. Length 2 mm. 

Luzon: Baibalaa. Type in my collection. 

33* 
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Delopais curticornis, sp. n. (Bernh. in lift.). 

Differs from both the preceding species in the much 
shorter antennae and less dull fore parts. Head distinctly 
narrower than the thorax, the eyes larger than in the 
above species, the {Kwt-ocular region soaroely dilated ; 
olypeus shining and with a few interrupted striae, the 
disc with narrow, deep sulous, the base on each side with 
a round fovea, the surface closely striate, the striae 
distinctly coarser than in either extensicomie Fauv. or 
media Cam. Antennae with the 3rd segment as long as, 
but more slender than the 2nd, 4th as long as broad, 
5th and following stouter, as long as broad, the 7th to 
10th differing but little from one another, lltli slightly 
longer than the 10th. Thorax trapezoidal, transverse 
(3-5; 2-75), more uneven than in the above species, the 
sulci also longer and deeper, the rugae much coarser, the 
elytra also with coarser rugae and striae. Abdomen very 
finely moderately closely, scarcely asperately punctured. 
Length 2 mm. 

Luzon : Ballalan. Type in my collection. 

Paragonue philippinue, sp. n. (Bernh. in litt.). 

Moderately shining, pitchy black. Antennae and legs 
reddish yellow. Length 2-4 mm. 

Colour, build and lustre of keterocerus Fauv., the antennaB 
similarly constructed, but with the elytra a little longer, 
the head and thorax more coarsely punctured, the elytra 
distinctly longer than the thorax (4 : 3), as closely but loss 
roughly punctured than in that species. 

Masbate ; Aroroy. Type in my collection. 

Paragonue baleen, sp. n. (Bernh. in Utt.). 

Shining, light reddish brown, the base of the head and 
postero-external angles of elytra infuscate. Antennae and 
legs reddish yellow. Length 2 5 mm. 

Narrower and more brightly coloured than philippinus 
Cam., the antenn® similarly constructed, the head and 
thorax much more coarsely punctured, the codes of the 
latter in front of the constriction more rounded, along the 
middle with rather broad impunctate space, transverse 
(4*5: 3); elytra longer than the thorax (4*6: 3) and as 
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coarsely punctured; the punctures of the abdomen larger 
than in philippinua but superficial. 

Mindanao : Surigao. Type in my collection. 

Paragonus spectabilis, sp. n. (Bernh. in litt.). 

Shining, light reddish brown. Antennae and legs 
reddish yellow. Length 3 mm. 

Colour and lustre of bakeri Cam., but with differently 
constructed antennae, shorter elytra, coarser punoturation, 
especially of the elytra and abdomen. Antennas shorter 
and stouter than in bakeri, the 4th to 6th segments 
orbicular, 7th to 10th transverse and increasing in width. 
Thorax longer than in bakeri, less transverse (5: 4), the 
sides before the constriction straighter and longer, along 
the middle with rather broad impunctate space ; elytra 
as long and as broad as the thorax behind, a little narrower 
at the base very coarsely and closely punotured. Abdo¬ 
men more coarsely and more deeply punctured than in 
bakeri. 

Luzon : Imugan. Type in my collection. 

Oeorius mephiatopheka, sp. n. (Bernh. in litt.). 

Colour and build of furcifer Bernh., but differing in the 
following respects : the ridges and striae between the 
eyes are more numerous, less interrupted, and more 
defined, elsewhere practically without sculpture except 
on the frontal processes, which are striate as in furcifer; 
thorax similarly impressed near the posterior angles, but 
the sides with larger and more numerous punctures, the 
dorsal row of eight or nine punctures are also a little 
larger, but the still larger puncture before the middle 
seen in that species is absent, there is, moreover, an 
extremely fine, not very distinct and moderately close 
punoturation all over, the scattered punctures of the 
elytra are less obsolete, the sculpture of the abdomen, 
however, soUroely differs. Length 9 mm. 

Luzon: Mt. Polis, Type in my collection. 

Oaorim impreaaiceps, sp. n. (Bernh. in UU.). 

Sh i ni ng, Mack, the anterior and posterior margins of the 
thorax narrowly ’reddish; elytra reddish, extensively 
infusoate behind (? immature). Antennne and legs reddish 
yellow. Length 7*75 mm. 
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Build of mephistophelrs Cam., but smaller, the frontal 
processes shorter, the whole head except the base, a 
narrower area along the frontal margin and the antennal 
tubercles closely, finely, and uninterruptedly striate, the 
whole declivous part superficially impressed also ; thorax 
with the punctures of the dorsal row finer, the lateral 
scarcely differing from mephistophel^a, and with the fine 
ground-punctoration seen in that species : the sculpture 
of the elytra and abdomen scarcely differing from that 
of mephistopheles . 

Siargao • Dapa. Ty|>e in my collection. 

Osorius basipennis , sp. n. (Bernh. in lift.). 

Shining, black, the base of each elytron with a large 
obscure reddish marking ; front on each side with broad 
triangular process Antennae and legs reddish yellow. 
Length fi-5 mm. 

Build of furcifcr Bernh., but readily distinguished by 
the colour of the elytra and also differs in the following 
respects ; the frontal processes are shorter and broader, 
finely and closely striate, the whole head, including the 
declivous front, is closely uniformly and finely striate, 
only a large area at the base of each process smooth ; 
thorax scarcely differing in shape, but the impression 
at the side behind not so deep or extensive, the dorsal 
row of punctures on each side of the middle finer and 
more numerous, and without the large puncture before 
the middle seen in that species, the sides very finely 
and very sparingly punctured ; sculpture of elytra very 
similar in both species, but that of the abdomen is finer 
and more scanty. 

Luzon : Los Banos. Type in my collection. 

Osoriu8 unicornis , sp. n. (Bernh. in lift .). 

Colour and build of furcifer Bernh., but at once dis¬ 
tinguished by the asymmetrical head, only a single process 
on the right side being present, the left anterior angle 
simply rounded and not at all produced ; the striae and 
rug® are limited as in that species to the interocular 
region, but they are finer, less interrupted, and more 
numerous, the rest of the surface without sculpture ; the 
impression at the posterior angle of the thorax is less 
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•extended, the dorsal row of eight or nine very obsolete 
punctures is without the larger puncture before the 
middle seen in fnrcifer , the puncturation at the sides 
very scanty and obsolete ; elytra scarcely differing in 
sculpture, but the abdomen is more finely and much less 
closely punctured than in that species. Length 7 mm, 

Luzon : Imugan. Type m my collection. 

Oftorius projL'imus , sp. n. (Borah, in lift .). 

Build, eolour,.and lustre of luzonicus Bernh., but a little 
narrower, the rugae* and stria* of the head a little finer, 
the median impunctate area of the thorax a little narrower, 
elsewhere with closer, deeper, more rugose puncturation 
than in that species, that of the elytra also is closer, 
deej>er, and rougher, that of the abdomen scarcely 
differing from that of luztmicw s*. Length 3-7.> mm. 

Luzon : Laguna. Type in my collection. 

Osorius brunnvipennis, sp. n. (Bernh. in lift.). 

Shining, head and abdomen black, the former reddish 
in front, the latter with the posterior margins of the 
tergites narrowly reddish; thorax pitchy black, the 
anterior and posterior borders narrowly reddish ; elytra 
reddish brown, infuscate behind. Antenna* and legs 
reddish yellow. Length 3 mm. 

Build of proximns Tam., but smallei and narrower and 
differently coloured, the striae and rugte of the head less 
numerous, the ruga* on the declivous part broken up into 
small elongate granules, the frontal margin truncate as in 
proorimus ; thorax with narrow impunctate median area, 
the puncturation elsewhere much finer, less close, and 
not rugose, more resembling that of luzonicus Bernh., 
but finer; elytra finely, moderately closely, but not 
roughly punctured ; abdomen finely, less closely punctured 
than in proximm . 

S. Luzon : Mt. Isarog. Biliran. Tyj>e in my collection, 

Osorius brachyptems, sp. n. (Bernh. in lift .). 

Shining, ferruginous red, the abdomen at apex more 
or less infuscate. Antennae and legs reddish yellow. 
Length 2 2 mm. 
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An abnormal secies, in the almost complete absence 
of sculpture and the structure of the antenna* resembling 
a Holotrochus Er., but the anterior and middle tibia? are 
distinctly dentate. Head with a few very small punctures, 
the anterior border truncate, the angles rounded. An¬ 
tennae with the 3rd segment small, much shorter than 
the 2nd, 4th small, transverse, 5th and 6th a little broader, 
equal, 7tli distinctly more transverse, 8th to 10th yet 
more transverse and differing but little, 11th as long as 
the 9th and 10th together. Thorax transverse (4*5 : 4), 
trapezoidal, the anterior angles somewhat prominent, the 
posterior rounded and without impression adjacent, 
finely and sparingly punctured. Elytra as long and as 
broad as the thorax, impressed at the base, impunctate. 
Abdomen with transverse row of small obsolete punctures 
a little before the posterior margins of the first four visible 
tergites, otherwise practically impunctate and with a 
few short hairs. The whole insect without ground- 
sculpture and with glabrous fore parts. 

Panaon. Pinutan. Type in my collection. 

(horivs wicrophthalmas , sp. n. (Bernh. in Hit.). 

Moderately shining. Entirely yellow. Length 1-5 mm. 

Readily recognised by the colour, short elytra and 
sculpture. Head without sculpture in front, elsewhere 
rather closely covered with small, superficial, obsoletely 
umbilicate punctures, the eyes minute. Antenna? reaching 
the base of the thorax, the 3rd segment much shorter 
than the 2nd, 4th Hmall, transverse, 5th broader, 6th 
to 10th gradually increasing in width, the penultimate 
nearly twice as broad as long, 11th short, conical. Thorax 
transverse (3 : 2*2), the sides straighter and more re¬ 
tracted behind, the anterior angles rounded, the posterior 
obtuse with feeble impression adjacent, the punctures 
similar in character to those of the head, but rather 
closer and distinctly umbilicate. Elytra shorter than 
the thorax (1-75 : 2 2), transverse (3 : 1*75), the punctures 
close, about as large as those of the thorax, but superficial. 
Abdomen finely, rather closely punctured and finely 
coriaceous. Fore parts feebly coriaceous ; pubescence 
scanty yellow. 

Pinutan. Type in my collection. 
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XXXVII.— JSlpolia Mentairiensw : Mhopalocera , Pierida*. 
By A. Steven Corbet. British Museum (Natural History). 

The Mentawi Islands, which lie off the west ooast of 
Sumatra, and were visited by Messrs. C, Bodon Kloss and 
N. Sraedley in the latter part of 1924, consist of Siberut, 
Sipora and the North and South Pagi Islands. The 
most recent bathymetric map (1938, AUaa van Tropisch 
Nederland) shows these Islands are joined at the 200 meter 
level to the Batu Islands by a very narrow ridge, and 
these latter islands are connected with the Sumatran 
mainland at the same level Simalur, Nias and Engano 
lie outside the 200 meter level, the last-named island 
being separated from its nearest neighbours by depths of 
more than 1,000 meters. On the other hand, the sea 
channel separating the Mentawi Islands from the Sumatran 
mainland is much deeper {ca 1,500 meters) and wider than 
is that separating Nias und Sumatra (000-700 meters), 
and herein may lie the explanation of the fact that the 
fauna of the Mentawi Islands is more highly differentiated 
from that of the Sumatran mainland than is found to be 
the case with the neighbouring islands of Nias and Batu. 
In the list which follows, the feu specimens taken by 
Dr. Kamy, who visited these islands at the same time, 
are placed in brackets. A few butterflies taken by the 
above-mentioned collectors in Pulau Tello (one of the 
Batu Islands) and in Padang, West Sumatra, are also 
included. Siberut was visited in September and October 
1924, Sipora in October and November, North Pagi in 
October, and Pulau Tello and Padang in November. 

Appias cdbina aUrina (Bsdv.). Siberut, C J. 

What is almost certainly the type of mombo (Bsdv.) 
has been found in the Oberthttr Collection, and it is 
identical with females from Amboina in the same collection. 
It differs from East Javan females, but some females from 
Sumatra and Palawan are identical. 

Appl&s paultna caeca, subsp. n. Sipora, 

Upperside bluish grey, without black dusting, and with 
the vein-endings above vein 1 on the forewing and above¬ 
vein 3 on the hindwing broadly blackened. 
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Underside bluish grey as above, but tinged yellowish on 
the apical third of the forewing and the whole of the 
hindwing The characteristic black sjiot in space 3 on 
the forewing found above and below in the Niasese 
subspecies wata (Kheil) is entirely absent above in circa 
but very faintly indicated below 

Forewing 28 mm in holotvpe. Second male smaller. 

For some unexplained reason certain authors have 
regarded the Ceylonese and South Indian races of this 
widespread species as specifically distinct from the more 
easterly forms I have been unable to find any means of 
separating paulma (('ram.), Ceylon, u'ardi (Mre.), South 
India, mala (Kheil), Nias, and ega (Bsdv.), Australia, from 
lets (Hbn ), Java, and have no doubt whatever that these 
constitute a single H|H>cies. At the same time, there 
appears to be no difference in male genitalia or in hair 
pencils between A. paulina (Cram.), .4.. albina (Bsdv), 
.4. ntro (F.), A mehntia (F.) and A. celestina (Bsdv ), 
although in some cases the male wing contours differ and 
the distribution is against conspecificity. 

Cramer's figure of tho type of Papilio paulim , 1777 
(Pap. Exot. ii.p 21, pi. ex. figs. E, F), is clearly a female of 
the wet-season form, although Moore allocated it to the 
dry season. Its origin was probably Ceylon, as stated by 
Moore, and not C6te de Coromandel " or “Java,” as 
given by Cramer. 

Appias indra klossi, subsp. n. Siberut, 4 (including 
type); Sipora, 

Differs from all the Malaysian races of A. indra (Mre.) 
in the much narrower black forewing border on both 
surfaces. Underside entirely white, almost imperceptibly 
yellow-tinged at the base of the hindwing ; forewing apex 
not ashy yellow as in the Malaysian forms, but greenish 
black, with a series of four diffuse white spots. 

Forewing 29 mm. in holotype. The four other males 
smaller, mean length of forewing being 25 mm. 

Saletara panda auriflora Fruh. Hiberut, ?• 

Agrees with Fruhstorfer's figure of a female from Pulau 
TeIJo (in 8eitz, Grosschmett. Erde, ix, pi. 62 a, 3). 

Patopsilia pyrarUhe pyranthe (L.). Padang, 
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J'atopsilia crotate crocak (Cram.). Siberut, ?; Sipora, 

3 9 ?; Padang, 3 $. 

The above specimens* all pertain to the crocak and not 
to the pomrma group of forms, the males being f. alemeone 
(Cram.) and the females f. j ugurtha (Cram.). 

Eurema hee&be cephrens, subsp. n. Siberut, 9 33 , 6 $9 ; 
Sipora, 19 33* 7 9 $, 1 gynandromorph (left side 

3U3)- 

f. Upperside nearest to subsp. mtdlitica (Fruh.), Nias, 
but the yellow colour slightly paler and the hindwing 
black border more diffuse and only half as wide. Under¬ 
side as in aaldlitica , but markings usually fainter. 
Forewing 22 mm. 

¥• Nearest to subs]), lulilitnbala (Btlr.), North-east 
Sumatra, but paler and with hindwing black border 
hardly half as wide. 

Underside much paler than in Sumatran females, and 
markings usually only barely visible. Forewing 23 mm. 
Both types from Sipora. 

Eurema hecabe telloana, subsp. n. Pulau Tello, 3 33, 

3 ¥9 (4 331 

J. Upperside differs from mtdlitica in the slightly less 
intense yellow colour and the regular and clearly defined 
black hind wing border being about two-thirds as wide. 
Underside markings usually fainter than in the Niasese 
race. Fore wing 20 mm. 

$. Nearer to the Sipora than to the Niasese race, but 
differing from the former in the much paler and more 
greenish-white colour and in the broader black hindwing 
border. Underside markings almost obsolete. Forewing 
23 mm. 

Eurema hecahc latilimbata (Btlr.). Padang, 4 33 , 2 5$. 

Eurema blanda anellem (Mre.). Siberut, 3 ; Sipora, 2 33- 
The Siberut male is small, forewing 15 5 ram. 

Eurema anderamii anderaonii (Mre.). Siberut, 2 33* $. 
Eurema sari sodalis (Mre,). Padang, #, 

Eurema mentawienite, ap. n. (fig. 1). Siberut, 3 , 3 $9 ; 
Sipora, 6 33, 3 $?. 

3 . In size and general appearance recalls E. simulatrix 
< 6 emp.), but the colour is deeper chrome-yellow, the 
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forewing blaek border is more uniform and not so deeply 
indented between veins 2 and 4, and slopes inwards 
sharply from vein 2 to the inner margin, while the hind¬ 
wing black border is broader (2*0 mm. at vein 5), and its 
inner edge is sinuate and slightly diffuse. 

Underside colour and markings as in E . tilaha Imnperti 
(Fruh.), there being a single cell-spot, and a short and 
faint ferruginous subapical stripe parallel to the termen 
on the forewing, and no spot at the base of space 7 on the 
hindwing. The post-discal spot in space 4 on the hind- 
wing is moved inwards more than in imnperti. and the 
markings in the tornal half of the hindwing are as distinct 
os those in the costal half. Forewing 24 mm. 


Vig. i. 



Male holotype of Eurtnm tnentomentti#, ftp. n.. Sipora. 

V- Forewing very rounded. Upperside milky white, 
with a slight greenish tinge in the outer areas. Black 
bordering as in the male, but that on the forewing rather 
broader and slightly more diffuse, while that on the 
hindwing haR its inner edge so diffuse that the sinuations 
are lost. 

Underside more yellow than above, with markings as 
in the male. Forewing 21 mm. Types from Sipora. 
One Sipora $ with forewing 16 mm. 

Eurema mentawiensis trinens, subsp. n. North Pagi Is., $. 

Upperside very pale lemon-yellow, with the colour more 
intense in the outer areas, and with the black borders as 
in mentawiensis female, except that that on the forewing 
is more diffuse. 

Underside very pale yellow, paler thon in lamperti 
female, and with markings as in mentawiensis female. 
Forewing 23 mm. 
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The male genitalia of E. mentamensis are unlike those 
of any other member of the sari section, which is character* 
ized by the single cell-spot on the underside of the forewing. 
In E. mentawiemis the arrangement of hooks on the 
clasper is similar to that found in E. simuiatrix , but the 
facies of these two butterflies are so different that it 
would be unreasonable to place the Mentawi insect as a 
race of E. simulatrix , which occurs from Burma to the 
Philippines and Celebes with very little geographical 
variation. 

As E . mentawiensis is the third Eurema species to be 
added to the sari section since the fndo-Australian species 
were revised by (jorbet and Pendlebury (1934, Bull. 
Raffles Mus. vii. pp. 143-193), it may be as well to summa¬ 
rize the present position in this section 

E . andersonii (Mre.) : Ceylon to Sikkim, Neomalaya 
and Java. Clasper with three apical hooks and a 
small point on the dorsal edge of the clasper (absent 
in the Ceylonese race) (fig. 2). 


Fig. 2. 


Fig. 3. 




Fig, 2,— E, jordani Cbt. & Fend., Upper Burma, 
Fig, 3.— E. amdsraonii andersonii (M re.), Malaya. 


E. jordani Cbt. & Pend.: Sikkim to Burma. Clasper 
with three apical hooks (fig. 3). 
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E. lacteola (Diet.) : Malaya, Sumatra and Java. Olasper 
with four apical hooks (fig. 4), 

E. lombokiana (Fruh.) : Lesser Sunda Islands east of 
Bali. Olasper with four apical hooks and a small 
inner hook (fig. 5). 


Fig. 4. Fig. 5. 



Fig. 4.— E . lacteola lacteola (Dint.), Malaya, 
Fig. 5.— E. lombokiana (Fruh.), Sumbawa. 


E. sari (Hsf.) : Burma, Neomalaya and Java. Olasper 
with three apical hooks. 


Fig. 6. 



E. mentawieneis, «p. n.» Sipora. 


E. mentawiensis , sp. n. : Mentawi Islands. Olasper 
with three apical hooks and a small inner hook 
(fig. 6). 



Mr. A. Steven (Sorbet on Spo/ia Mentawiensis, btiZ 

E. tilaha (Hsf.): Southern Burma, Neomalaya and 
Java, to the Philippines and Celebes. Clasper with 
three apical hooks and a further large, broad and 
flat apical process. 

Since the types of the Fruhstorfer Collection reached 
the British Museum, it has been found that varga (Fruh.) 
is the Javanese race of E, lacfeola (Dist.) and not a form 
of E. ada (Dist. & Pryer) as was hitherto supposed. 
Hence, montivaga (Roepke) falls to E. lacteola varga (Fruh.), 
and for the unnamed Javanese race of E. ada T propose 
B. ada roepkei, nora. nov., pro Terias ada mrga Roepke 
(nec Fruhstorfer), 1935, Rhop. Java, i. p. H4, pi. xi. 
fig. 3, 

Enrcma tilaha lamperti (Fruh.). Siberut. 14 44* 10 $9 
(2 <J<$, 2 W): Sipora, 3 44* 3 99 (3 99 ). 

The above specimens are probably referrable to lamperti * 
described from Pulau Tello, although the forewing black 
inner border is hardh narrower than in the nominotypical 
form from Java. 

Gandaoa harina beruta, subsp. n. Siberut, 4 (9). 

4- Upperside pale yellow, intermediate between subsp. 
distanti Mre., Sumatra, and elis Fruh.. Borneo, but the 
forewing black apical border is slightly narrower and much 
paler. Colour of underside intermediate between that of 
Sumatran and Bornean males. Forewing 21 mm. 

9. Upperside colour as in cli# female, but the forewing 
black border narrower, inner edge more diffuse and paler 
in colour. Hindwing black border almost obsolete. 
Underside very slightly paler than in elis. Forewing 
21*5 mm. 

Gandaea harina porana, subsp. n. Sipora, 2 44 ; North 
Pagi Is., 4 . 

Above and below as in subsp. beruta, but the black 
apical border on the forewing only about two-thirds as 
wide, much paler and with a more even edge. Forewing 
23 mm. Type from Sipora. 

The only Pierid recorded from the Ment&wi Islands 
which is unrepresented in the present collection is Delias 
hyparete hypopetia Hagen, known only from the unique 
type in the Munich Museum. 
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XXX Vl\\.—Descriptions and Records of Bees.— CLXXX1I. 

By T. D. A. Cockerell, University of Colorado. 

Nomia desolata , sp. n. 

—length about 0*5 mm., anterior wing about 7-8. 

Robust, the head and thorax black, the abdomen 
mainly pale dull orange-fulvous, but the elevated, coarsely 
punctured parts of first two tergites black, only the 
broad depressed shining apical margins fulvous; tegula* 
not enlarged, very dark, faintly reddish. Wings hyaline, 
with an apical dark cloud ; stigma and nervures dark 
brown. Legs black, the hind tarsi pale reddish ; pubes¬ 
cence white, dense on face and cheeks, scanty on thorax 
above, but abundant on sides, almost lacking on abdomen 
alwivo, but dense and short beneath ; abundant on hind 
tibiae and basitarsi. Head broad, approximately circular 
.seen from in front, tongue rather short, mandibles reddish 
in middle; antennae black ; front and vertex dull, 
a shining spot laterad of each lateral ocellus ; mesonotum 
coarsely punctured, glistening between the punetures ; 
scutellum unarmed, the punctures very large and well 
separated, the intervals shining ; area of metathorax 
with a narrow basal band, crossed by strong ridges ; 
posterior face of metathorax almost bare ; basal nervure 
falling a short distance short of nervulus ; second cubital 
cell about square, receiving recurrent nervure not far 
from end ; spurs pale. Abdomen without bands, except 
a little short glistening hair at sides of tergites; apex 
extirely pale. In one specimen the hind tergite is broadly 
black at base. 

8. Rhodesia : Lonely Mine, MataleleJand, Jan. 8 to 13, 
1916 (Dr. H. Sunk). Pour specimens. Related to the 
group of N . rubella Smith, in my table in Ann. &> Mag. Nat. 
Hist., Sep, 1939; running near to N . nubidncta Ckll,. 
but differing in the tegulee, the strongly punctured basal 
tergites, and other respects. 

Norma brachysticha , sp, n. 

cj.—Length nearly 9 mm., anterior wing about 8. 

Moderately robust, head and thorax black, Abdomen 
reddish testaceous, the tergites with black bands before 
the shining apical depressions, these bands not nearly 
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reaching the margins, but not interrupted in middle, 
the first band shortest and not very broad, the others 
broad, their ends truncate ; head broader than long ; 
tongue slender, not very long ; face densely covered with 
white hair; front and vertex dull, except a shining 
lunule at each side of ocelli; antennae black, rather 
short for a male; mesonotum and scutellum dull, with 
inconspicuous hair; prothorax with a line of white 
hair, narrowly interrupted in middle; scutellum and 
axillae unarmed, the axilla? with a short broad band of 
white hair ; postscutellum with white hair ; metathorax 
witli coarse white hair, including the posterior truncation, 
the bare plicatulate basal area angulate behind; tegulae 
shining testaceous, not enlarged. Wings yellowish hya¬ 
line, slightly dusky (but not at all dark) apically ; stigma 
dark reddish, nervures dark brown ; basal nervure meeting 
nervulus ; second cubital cell rather broader than high, 
receiving recurrent nervure not far from end; femora 
dark brown, anterior and middle tibia* also dark, but hind 
tibi» dull testaceous, with a faint dusky suffusion on 
outer side ; tarsi testaceous ; hind femora swollen, long- 
oval, with a strong tooth beneath near end ; hind tibiae 
broad, but not much modified. Abdomen without 
hair-bands, except very weakly on apical segments; 
venter with a pair of dark spots. 

Belgian Congo ; NyangWe (i2. Maynd), Congo Museum* 
It is somewhat related to N. lestacea Friese and N. latifacies 
Strand, but the former has the legs wholly testaceous, 
and the latter has red antenna?. It also resembles 
N. sangninolenta Friese, but is easily distinguished by the 
dull vertex and mesonotum. By the hairy posterior face 
of metathorax it resembles N. sonudica Friese. There is 
also some resemblance to N. welwitschi Ckll., which has 
dark tegulw. 

, Nomia cryptodonba , sp. n. 

<£.—Length about 11 mm., anterior wing 8-8. 

Black, with the depressed hind margins of tergites 
translucent, middle tibieo slightly reddish at apex, hind 
tibise broadly pale red apically and reddish along hind 
margin, tarsi pale red, the small joints of hind ones dusky ; 
mandibles black; head broader than long, the f&oe 
densely covered with pale, slightly yellowish hair; front 

Aim, df Mag, N. Hist , Ser. 11. Vol, viii. 34 
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and vertex dull; antennae normal, entirely black ; meso- 
notum and soutellum entirely dull, or the mesonotum 
may show four shining lines ; hair of thorax above thin 
and short, slightly yellowish; a patch of pure white 
hair in each axillar region; postscutellum densely 
covered with white hair, but fulvescent hair just above it 
on margin of scutellum ; area of metathorax angulate 
posteriorly and with strong cross-ridges ; posterior face 
of metathorax covered with long hair ; tegulee small, 
very dark. Wings dusky hyaline, yellowish, with the 
apical part darkened ; stigma pale clear red ; nervures 
pale ; second cubital cell about square, receiving recurrent 
nervure not far from end ; hind trochanters with a small 
tooth ; hind femora stout, but not to be described as 
swollen, having a subapical tooth ; hind tibiae rather 
stout. Abdomen with fine short fulvescent hair, not 
hiding the surface, which is dull except for the shining 
pale testaceous apical depressions ; just before the de¬ 
pressions are bands of fulvescent hair, strongest on the 
more apical tergites. 

Belgian Congo: Lubumbashi, Katanga, Feb. S, 1921 
(Michael Bequatrl). Two males. This runs out in all 
keys to African Nomia . Superficially it is similar to 
N. dubitona Ckll., which is more robust, with a much more 
hairy thorax. The wings suggest N. fulmpea Friese, 
which has quite different legs. 

Nomia odontostoma, sp. n. 

$.—Length 11 mm., anterior wing 9. 

Not very robust, black, including the short antennae, 
but the hind tibiae are reddish brown with a dusky mark 
on outer side, the front tarsi are reddish apically, the 
middle and hind tarsi are light reddish, the hind tarsi 
dusky apically, above the conspicuous pale fringe; face 
broad; clypeus finely lineolately sculptured, with a 
smooth median depression, and at apex with two con¬ 
spicuous teeth, obliquely directed outward (best seen 
when looked at from above); face with thin white hair, 
denser at sides; cheeks with dense pure white hair; 
front dull; region between upper part of eye and occiput 
shining ; mesonotum and scutellum hardly shining, with 
thin slightly flavesoent hair; sides of thorax with abun¬ 
dant white hair; axillae with a pure white hair spot; 
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area of metathorax plicatulate, not very sharply defined ; 
posterior face of metathorax dull; tegulae very small, 
convex, shining black. Wings hyaline, the apex broadly 
dusky; stigma light ferruginous, nervures dusky fer¬ 
ruginous ; basal nervure falling a little short of nervulus ; 
second cubital cell very broad, receiving recurrent nervure 
a little beyond middle ; hind tibiae and basitarsi with 
long white hair. Abdomen narrowed basally ; tergites 
shining, the first with an oblique patch of whit© hair on 
each side, the second with much larger and longer patches, 
the third and fourth with entire apical bands of white 
tomentum ; the fifth with an apical reddish band ; apical 
plate broad and truncate. 

Belgian Congo : Lubumbashi, Katanga, Jan. 12, 1921 
(Michael Bequaert). In Strand s table this runs to 
N. tetmloniformis Strand, which is smaller, with darker 
wings. In my tables it runs near A\ tricinata. Fries©, 
which has pale fulvous hair-bands and different tegulae, 
and near N. meridiormlis Friese, which is quite different. 
The dentate clypeus is distinctive. 

Nomia heterura , sp. n. 

This certainly appears to be the male of N. crudalis 
Westwood, as I have identified it from Dilolo, but I now 
think it cannot be the genuine species of Westwood. 
The first tergite has no pale band such as is shown in 
Westwood’s figure, and the hind femora are broadly 
red apically. In my key to the N. Iridentata group (1931) 
it runs out because the flagellum is dark above, clay- 
colour beneath ; disregarding this, it runs to N. oriental is 
Friese, which has a much broader abdomen and thick 
coarse hair on hind femora. 

cJ.—Belgian Congo : Lease, July 21, 1914 ( J . Bequaert). 
Lease, not far from Lake Albert, is spelled Lose on my 
map. I present a . new table for a number of similar- 
looking males. 


First tergite, seen from above, forming an 
approximately equilateral triangle. 1. 

First tergite broad, appearing subquadrate .. 2. 

Wings strongly reddened $ buck parts of first 
three tergites dull j teguln reddish . capenaia Friese. 

(Wings not reddened ; abdomen shining ; [only known) 

tegulae small and black... odontotrtorm CkH., 9 . 

34 * 
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2. Upper part of black of fire! tergite polished.. marana Ckll. 

Upper part of black of first tergite dull. 3. 

3. Flagellum olay-coloured or light ml beneath . 4. 

Flagellum black . <5. 

4. Abdomen narrower, with red bands.... hetemra Ckll. 

Abdomen broader, with white bands . flatntar»is Frjesa 


(The first tergite might be described as 
triangular, but the very pale tegulte, and 
conspicuous band of white hair on margin 
of first tergite, at once distinguish it from 
N. capertnift.) 

5. First/ tergite with a broad testaceous apical 

depression, similar to that on the following 

tergites . cryptodonta Ckll. 

First tergite without such a depression . 6. 

6 . Abdomen with rod bands, the dark parts of 

second and following tergites with fine grey 

hair . heterocera Ckll. 

Abdomen with pale yellowish or cream-co¬ 
loured hair-bands . 7. 

7. (Hind femora light red, except at base ; outer 

intercubitus with a strong double curve. .. . peromcUa Ckll., 9*) 
Hind femora not light red ; outer intercubitus 
not thus curved ; hind femora very hairy ; 

hair of thorax above rod . orien talia Frioso 

(from Kilunandjaro) 


Nomia heterocera , sp. n. 

c$.—Similar to N. heierura ; hair of thorax above 
fox-red ; hind femora broadly red at apex, and their 
tibiae at base ; hind femora not densely hairy ; first 
tergite with a linear red apical band : second and following 
with pale, slightly yellowish hair, and second to fifth 
with red bands in the apical depressions. The first 
tergite is shining, but not polished. The flagellum is long 
(considerably longer than in N. hetemra) and entirely 
black. 

Belgian Congo : Walikale, Jan. 13, 1915 («/. Bequaert ). 
The hairy tergites (except the first) readily separate this 
from N. capensis. The hair of the face is distinctly 
yellowish. In both N. heierura and N. heterocera the 
basal nervure falls a considerable distance short of the 
nervulus, which is not the case in N. oriental** and 
N. mpensis, nor (according to Westwood’s figure) in 
N. crudelis . 


Nomia marana , sp. n. 

—Length about 9-5 mm., anterior wing 8, 

Black, with the abdomen largely red ; antennae black, 
the flagellum very long; tongue very short; orbits 
converging below; face densely covered with pale 
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flavesoent hair, hiding the surface ; cheeks with white 
hair ; a shining space next to each lateral ocellus ; meso- 
notum dull and minutely punctured; scutellum bi- 
gibbous, the elevations shining; area of metathorax 
feebly sculptured, but shining ; tegulw not enlarged, 
black, with a white margin. Wings hyaline, not reddish, 
faintly dusky at apex ; stigma small, dark reddish; 
nervures brown ; basal nervure falling a little short of 
nervulus ; second cubital cell high and narrow, receiving 
recurrent nervure beyond the middle. Legs mainly 
black ; hind femora greatly swollen, hairy, the underside 
flattened and shining, pale reddish ; on inner side below 
the femora have two strong teeth ; trochanters conical 
but not spined ; hind tibiae not much enlarged, the hyaline 
apical lobe rather small. Abdomen with first tergite 
black, shining, conspicuously punctured, with a red 
margin ; second red with a rather narrow black band ; 
third to fifth black with the depressed apical margins 
testaceous, the third also red at base and sides ; fifth 
black with a broad pale margin ; aj)ex black ; basal 
half of venter red and bare, the apical half densely covered 
with very long white hair. 

Masai Reserve : Mara River, Feb. 10 , 1014 (Capt. A. O . 
Luckman ). Closely allied to N. griseohirta Okll., from 
the Orange Free State, but the wings differ, as also do the 
hind legs. The partly red abdomen is also distinctive. 
The locality is about eighty miles east of Lake Victoria. 

The following records are new :— 

AT. patettifera Westwood, cf. Natal : Weenen, Feb. 1925 
(Thomasset). 

N . basutorum Cockerell, $. Cape Province : Swellendam, 
Nov. 1933 (R. B . Turner). 

N. rodhaini Cockerell, $. Belgian Congo: Walikale, 
Jan. 10, 1915 (J. Bequaert). 

N . serratula Smith, var. a, <$. N. Rhodesia, ten miles 
east of Pakaso, Jan, 27, 1911 (Silverlock). It differs 
from Smith’s type by the clear red abdomen and 
broad second cubital cell. 

N . rubella jonesi Cockerell, var. a, <J. Natal: Weenen, 
Feb. 1925 (Thomaseet). Hind basitarsi black. 

N. bicomigera Strand, £. Belgian Congo: Uele River 
(Rodhain ); Duru (Rodhain ); Katonsero, July 16, 
1914 (Bequaert). 
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N. ablusa Cockerell, <J. N. Rhodesia : N’Changa (C. 7\ 
Macnamara, B.M. 1931—179). The specimen is about 
10 mm. long, anterior wing 8-5 mm., and the tooth 
on hind femora is black. 

N. weilmani Cockerell, Belgian Congo : Elizabeth ville, 
April 25, 1920 (Michael Bequaert). The brief de¬ 
scription of N. katonana Strand, seems to apply to 
this species. 

N. platycephala Ckll., V- Natal : Weenen, Jan.-March, 
1927 (Thornasset). 

Crocisaspidia mackieve (Cockerell), var. a. 

—Only the third antennal joint red beneath ; tegula* 
pale fulvous throughout; scutellar and postscutellar 
lobes with their apical margins broadly pallid. Wings 
dilute reddish ; abdominal bands white, that on second 
tergite entire. 

Cape Province : Swellendam, Feb. 1932 (R. E . Turner). 
C. mackiem was described as a race of C. fasciaUi (Friese), 
but it is probably a distinct species. The present speci¬ 
men comes from the same locality as the female type of 
C. confes8a> Ckll., but it differs too much from that species 
to be its male. 

Thrinchostorm torridnm (Smith). 

?.—Buvumo, June, 1929 (O. D. II. Carpenter). British 
Museum. 

Panurgirtne crenulatus (Cockerell). 

This Mexican species, described under Prompts in 
1905, belongs to Panuryinus (s. lat.), a correction which 
I owe to Mr. P. H. Timberlake, and which has been con¬ 
firmed by Mr. H. F. Schwarz from an examination of the 
holotype in the American Museum of Natural History. 


XXXIX.— TheFossilAcndidse(Orth. So//.).—Parti. Catan- 
topinap. By Frederick E. Zbuker, British Museum 
(Natural History). 

The following survey of the fossil Catantopinae is the first 
contribution towards a revision of the foesil AcridicUe, 
and the second relating to a fossil group of the suborder 
Acridodea. In the monograph of the ‘ Fossil Orthoptera 
Ensifera/ a brief outline of the probable phytogeny of the 
Acridodea was included (Zeuner, 1939, p. 56). It was 
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pointed out that the Ensifera and the Acridodea can both 
be traced back to the Palssozoic, and that they ore lew 
closely related to one another than had hitherto been 
supposed. The most primitive families of the Acridodea 
are the Locustopsidae and the Elcanid®. The former, 
which are the ancestors of the modern Acridid® and three 
other families, have recently been revised (Zeuner, 1941, 
Proe. R. ent. Soc. London, in the press). The Elcanid®, 
on the other hand, were, up to 1939, regarded as a sub¬ 
family of the Locustopsidae, but 1 have found that the 
body structure is so fundamentally different in the two 
groups'that they must be kept well apart. The Elcanid® 
may be the ancestors of two other modern families. This 
question will be discussed in a later paper , it will suffioe 
in this context to give the divisions of the suborder 
Acridodea as at present understood by the writer : 

Suborder ACRIDODEA. 

A Locustopsidae (Triassic and Jurassic). 

Acridid® (Tertiary and Recent). 

Eumastacida* (Tertiary and Recent). 

Tetrigid® (Tertiary and Recent). 

Pneumoridte (Recent). 

B. Elcanid® (Permian to Jurassic). 

Tridactylidae (Tertiary and Recent). 

Cylindrachetidae (Recent). 

Of the modern subfamilies of the Acrididae, only three 
are represented with certainty among the fossils, the 
Catantopinas, the (Edipodinas and the Acridinae. The 
Catantopinae are in many respects the least specialized 
Acridida?. They have been recorded from the Oligocene 
(one species), the Miocene (eight species) and the Pleisto¬ 
cene (three species). The OBdipodinae, with about seven 
fossil species, are known from the Miocene only. The 
Acridin®, the most highly specialized subfamily, are so 
far known from the Pleistooene only (about nine species), 
though they have been claimed to occur in the Miocene 
( Ti/rfnUa Soudder) and are, in fact, likely to have existed 
at that time. This stratigraphical distribution of the 
fossils, however, is in all probability accidental, their 
number still being comparatively very small. No Acridid 
has been found in deposits of an age earlier than the 
Tertiary. Though the family must have emerged from 
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the ancestral stock of the Locustopsid® at the latest 
during the Cretaceous, it appears that it did not begin to 
flourish until the Tertiary, probably in connection with 
the development of open grass-land, which is the favourite 
habitat of the Aeridid®. 

The following signs and abbreviations are used : 

*—Fossil specimen(s) studied. 

H—Holotype studied. 

P—Paratype(s) studied. 

C —Cotype(s) studied. 

L—Lectotype studied. 

Family Aeridito. 

Subfamily Catantofjnm (—Cyrtacantbacrinac). 

Tribe Oatantopini. 

Genus Protocatantops Zeuner. 

1931. Protocatantops Zeuner, Fortaohr. Geol. Pal. Berlin, (9) xxviii. 
p. 269. 

Genotype,—Protocatantops gracilis Zeuner, 1931. 

Distribution .—Upper Miocene : Germany. 

Remarks . A second species, P. miocsenicns , had been 
included provisionally, but oertainly belongs to a different 
genus, and probably even another tribe, the head being 
much thicker than that of the genotype, and the front 
almost vertical. After this elimination, Protocatantops 
resembles the Recent CatarUops Schaum so closely that a 
revision of the modem genus, which is urgently needed, 
might prove the identity of the former with one of the 
groups of the modem genus. 

* Protocatantops gracilis Zeuner. 

H 1931. Protocatantops gracilis Zeuner, Fortachr. Geol. Pal. Berlin, (9) 
xxviii. p. 262, Age. 6, 8 ; pi. 3, figs. 1 a, b t c , 2 a, b. 

* 1931. Protocatantops grmiUs (T) ?, Zeuner, Fortachr. Geol. Pal. 
Berlin, (9) acxviii. pp. 266, 269. 

Distribution »—Sarmatian, Upper Miocene : Bbttingen, 
Suabian Alb, Wtirttemberg, Germany. 

Holotype. —W iirttembergische NaturaHensammlung, 

Stuttgart, Bottingen Coll., no. 2. 

Specimen tentatively referred to this species .—Same ooll., 
no. 5. 

Porta known. —'Head, pronotum, thorax, abdomen, hind 
lege, probably female only. 
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Genus Mioc^cnaoris Zeuner. 

1931. Mioctenacrlft Zeuner, Fortschr. Uool. Pal. Berlin, (9) xxviii. 
p. 279. 

Genotype. — Miocwnacris scergeli Zeuner, 1931. 

Distribution. —Upper Miooene : Germany. 

Remarks. —This genus has a very large body-size for the 
Catantopini, but the other characters preserved assign it 
to this tribe. It ap]>ears to be closely allied to Catantops 
Schaum. 

*Mioc£enacris sa>rgeli Zeuner. 

H 1931. Mioc&nacri* aasryeh Zeuner, Fortec-hr. Geol. Pal. Berlin, (9) 
xxviii. p. 275, fig. 9, pi. 5, llgH. 1, 2; pi 6, figs. 1 a, b. 

Distribution. — Sarmatian, Upper Miocene: Bottingen, 
Suabian, Alb, Wurttemberg, Germany. 

Holotype. —W iirttem bergische N at uraliensamralung, 

Btuttgart, Bottingen Coll., no. 4o. 

Paratype. —Same coll., no. 44. 

Parts known. Head, thoraN, pronotum, base of abdo¬ 
men, bind femur. 

Tribe Mblanoplini . 

Genus Mklanoplus Stal. 

1873. Melanopltui Bt&l, Kerens. Orth. i. p 71). 

11)10. MeUnwplu* St&l, Kirby, Syu. Cat. Orth. in. p. 509. 

Genotype. — Acrydium fern ur-ruhrnm. de Geer, 1773. 

Distribution. —Recent: North America and (a few 
species) Palaearctic region. Pleistocene : Europe. 

Remarks. —Some Old-World sjjecies of Podisma. Latr. 
are now regarded as Melanoplus St41, in particular 
Podisrm frigida (Bohem.). The Old-World species of 
Podistna have been revised by Dovnar-Zapolskij (1933, 
Trud. zool, Inst. Akad. Nauk SSSR. i. pp. 253-208), 
and also by Ramme (1939, Mitt. zool. Mus. Berlin, xxiv. 
pp. 138-147). The genotyj>e of Podisma is Gryttus Locusta 
pedestris L., and the two species of “ Podisma ” found in 
the fossil state are generically different from pedestris L. 
In accordance with the practice of Dovnar-Zapolskij and 
of Ramme respectively, these two speoies are here provi¬ 
sionally assigned to Melanoplus and to Miramella. 

* Melanoplus frigidus (Bohem.). 

1846. GrpUu* frigiduti Boheman, Ofv. Vet.-Akad. F6rh. Stockholm, 
iii. p. 80. (Beoent only.) 

1910. Podiima frigida Bohem., Kirby, Syn. Cat. Orth. iii. p^ 538. 

(Hecent only.) 
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♦ 193*3. Podimna frigida Bohem., Zeuner, C. R. Acad. polon. Sei. Lett. 

Cl. raath.-nat. 1933, (9) 1 p. (Fossil.) 

* 1934. Pgditma frigida Bohem., Zeuner, Starunia, iii. pp. 10, 11, fig. 8. 

(Fossil.) 

Distribution. —Recent : Alps, northern Europe and 
Siberia, Altai, Transbaikalia, northern Mongolia, Kam¬ 
chatka, Alaska. Pleistocene : Starunia, near Stanialaw6w, 
Polish Carpathians. 

Fossil specimens. —Polish Academy of Sciences, Cracow, 
Starunia Coll., nos. 8, 12, 13. 14. 

Genus Mikamella Dovn.-Zap. 

1933. MiratmUa Dovnar-Zapolskij, Trud. zool. Inst. Akad. Nauk 

88 SR, i. p. 260. 

Genotype.—Podisma solitaria Ikonnikov, 1911. 

Distribution .—Recent : eastern Asia and Europe. 

Pleistocene : Europe. 

Remarks .—Ramme maintains that the Eurojjean species 
formerly called Podisma alpina (Koll.) has nothing to do 
with Melanoplus (as claimed by Dovnar-Zapolskij), but 
belongs to the same genus as solitaria Ik. I have seen 
the specimens on whioh Ramme based his view, and am 
inclined to agree with him. In my paper (1934, p. 10) 
the genotype was erroneously called solistria Ik. instead 
of solitaria Tk. 

*Miramella alpirui (Koll.). 

1833. Uryllu* alpinus Kollar, Beitr. Landeskundo Osterr. iii, p. 83. 
(Recent only.) 

1910. Podi#ma alpina Koll., Kirby. 8yn. Cat. Orth. iii. p. 538. 
(Recent only.) 

1933. Melanoplm alpinu* Koll., Dovnar-Zapolakij. Trud. *ool. Inst. 
Akad. Nauk SSSR, i. p. 204. (Recent only.) 

*1933. Podi*ina alpina Koll., Zeuner, C. R. Acad, polon. Soi, Lett. 
Cl. xnath.~nat. 1938. (9) 1 p. (Found.) 

*1934. Podimtm alpina Koll., Zeuner, Starunia, iii. p. 9. (Fossil.) 

1939. Mir amelia alpina (Koll.) Ramme, Mitt, sool. Mua. Berlin, 
xxiv. pp, 139, 143. (Recent only.) 

Distribution .—Reoent : mountainous districts of conti¬ 
nental temperate Europe, from Pyrenees to Carpathians. 
Pleistocene: Starunia, near Stanislaw6w, Polish Car¬ 
pathians. 

Fossil specimen .—Polish Academy of Sciences, Cracow, 
Starunia Coll., no. 15. 

Tribe Euprbpocnemini. 

* Euprepocnemini, gen. indet. melanosticta (Charp.). 

1831. “ Insect© rawemblant un peu h dee uautorelkw,’ 4 Bou£, J. 
GAol. iii. p. 105. 

1831. Arridium Bou6, J. G4ol. iii. p. 148, pi. 2, fig. 2. 
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? 1840. Acridium, Unger, O/dorui proton tea , pi. 5. (Figure only, with. 
Pimut saturm Unger.) 

H 1843. (Edipoda melunontivta Charpontier, Verh. Leop,-C*ool. Aoad. 
3 tx. p. 405, pi. 21, figs. 1 5. 

1840. (Edipoda MflanoAticta Goinilz, Giundr. Versteinerungakundtv 
p. 189, pi. 8, figs. 0, 7. 

1849. (Edipoda melanosticta Charp., Heer, Insektenfauna CEningwu 
K&doboj, ii. p. 15, pL 2, figs. I a cl. 

1852. (Edipoda meUmo*t\cta Cl*arp., Giebel, Deutschland* Petref. 
p. 637. 

1856, (Edipoda melanoatu'ta Giobel, Fauna Vorwelt, ii. (1) p. 308, 

1890. (Edipoda welanoftticta Svudder, Rep. U.S. gaol. Surv. Terr. 

xiii. p. 224. (“ Perhaps an Hi/>pimus ”.) 

1891. 2403. Htppificwt melanottlictuN, Houdder, Bull. U.S. geol. Surv. 

lxxi. p. 311. 

1891, 2440. (Edipoda mrhwosticta, Si-udder, Bull. U.S. geol. Surv. 
lxxxi. p. 315. 

1907 (IhpptAcus) melavtwtictuH Charpentior, Handlirseh, Fossilo 
Insekteru p. 688. 

1928. Scylhva crimmevnis Hew ?, PongrArz, Aim. Mus. nafc. hung. 
Budapest, xxv. p. 143. ( Partim.) 

Distribution. Lower Miocene . R&doboj, Croatia. 

Holotype. —Ueologische Bundosanstalt. Vienna, no. 73 
0/&, = Charj>entier. 1843. pi. 21, fig. 2. (Herewith 
selected.) 

Paratypes .—Charpentier, 1843, pi 21. figs. 1. 3, 4, 5. 
Not located. 

Other specimens.- -Ceologische BundcHanstalt, Vienna, 
no. 78. Three specimens on one slab. 

Parts known .——Complete specimens with folded wings. 

Remarks. —According to Pongraoz (1928), this species 
is identical with his Sryllina erninyensis. The holotype of 
melanosticta Charp., however, is smaller than the specimen 
no. 50 erroneously referred to Sc. wninyensis by Pongr&cz 
and described by him under the name of Sc. imperial is 
(see below), since its head and pronotum together measure 
11 mm., its elytra 30 mm. (compared with 12*5 mm. and 
35*5 mm. respectively of mpermits). 

The holotype of (£. melanosticta has a pronotum 
reminiscent in shape and pattern of the Recent Eupre- 
pocnemini and Calliptamini, and the hind femora have, 
according to Charfientier, three black spots above and 
darkened knees. This type of hind leg occurs in many 
genera, but the pronotum is most characteristic, It ia 
not constricted in the middle, and its outlines are straight. 
Along, or in place of, the lateral keels there are lignt- 
ooloured longitudinal stripes. This pattern and shape* 
remind one strongly of the Euprepoonemini, of which this 
type of pronotum is typical, and to a minor extent of the* 
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Calliptamini and of the genus Cardenim (Catantopini). 
The Catantopini, however, are ruled out by one of three 
specimens on slab 78. These three specimens all agree, 
as far as can be made out, with melanosticta Charp. in 
ehape and size They are fairly stout. One specimen 
exhibits a thickened and rounded apex of the abdomen, 
carrying above two strong and curved cerci like those 
observed in many Recent Euprepocnemini and Callipta¬ 
mini. The fossils are, however, somewhat slender for the 
Calliptamini, especially in the hind femora, and the front 
is too slanting. In these respects they agree better with 
the Euprepocnemini (Choroddocas mjwnsis (Thb.) for 
instance), though in this tribe the hind femora are as a 
rule longer than in the fossils. The Euprepocnemini and 
Calliptamini are closely related tribes, the former com¬ 
prising the forms which prefer damper habitats, whilst the 
latter tend to prefer a dry environment. In view of then- 
general appearance, the fossils are assigned to the former. 

Acridium Bou6 (1831) is evidently the same specimen 
which, in 1843, was figured by Charpentier on pi. 21, 
5 . 

* Euprepocnemini, gen. indet. imperialis (JPongraez). 

*-, QSdtpoda imperiaJut Heer, Label in the coll, of the Oeoiogiache 

Bundettanatalt, Vienna, noa. 50 and 56 b. 

1928 Scylhna asningenti* Heer ?, Pongrdcz, Ann. Mua. hung. 
Budapest, xxv. p. 149, 19 c, 20, 27 ( Pariitn .) 

H 1928. Scyllina imperials Pongrdcz, Ann. Mum. hung. Budapest, 
xslv. pp. 143-145. 

Distribution.— Lower Miocene : Radoboj, Croatia. 

Holotype .—Geologische Bundesanstalt, Vienna, no. 56, 
with counterpart, 56 b. 

Specimens tentatively referred to this species .—Hungarian 
National Museum, Budapest, three specimens (Pongr&cz, 
1028, pp. 143 and 145). 

Parts known. —Complete specimens and wings. 

Remarks.-- This species is slightly larger than melano- 
sticta, the elytra measuring 35’5 mm. and head + pronotum 
12*5 mm. Since the difference in the size of the sexes of 
the species of the Euprepocnemini is usually mttoh greater 
than that between the specimens of melanosticta and 
imperialis respectively, it is likely that these two are 
distinct species. In shape and pattern of the pronotum 
they are similar. 
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Pongr&cz regarded impericUis as identical with both 
(Edipoda melanosticta Charp. (a view which can be 
defended) and also with (Edipoda csningensis Heer. He 
assigned his compound speoies to the American genus 
Scyllina St&l (Acridine? f)* 

(Edipoda csningensis Heer, however, is unolassifiable. 
Tt has a much more slanting front than the specimens from 
Radoboj. Heer himself regarded the latter as different 
from the (Eningen species and labelled (but never described) 
one of them as (Edipoda imperialism This name was 
legalized by PongrAcz, 1928, in describing in detail the 
specimen which “ von Heer ohne jede Beschreibung mit 
dem Namen (Edipoda imperials bezeichnet wurde.” 

Tribe Tropidacrini. 

Genus Tropidaorts Seudder. 

I860. Tropidacriit Seuddor, Proc. Boston Soe. nal. Hist. xii. p, 346. 

1910. Tropidaeris Seudder, Kirby. Syn. Cat. Orth. iii. p. 379. 

Genotype. —Gryllvs Locusta dux Drury, 1773. 

Distribution .—Recent and sub-Recent : South America. 

♦ Tropidacris cf. latreillei (Perty). 

1832. Acrydium latreiUn Porty, Dol. Anirn. Art. p. 123, pi. 24, fig, 4* 
(Rooent only.) 

1910. Tropidaoritt Intrtilfri Porty, Kirby, Syu. Cat. Orth, iii. p. 379. 
(Roeent only.) 

Distribution. —Recent: South Amerion. Fossil, prob¬ 
ably Pleistocene or later: Trinidad, found enclosed in 
asphalt. 

Fossil specimen .—Exhibition Galleries of the Imperial 
Institute, South Kensington ; property of the Limmer & 
Trinidad Asphalt Co., Ltd. 

Parts preserved .—Complete female. 

Remarks .—The specimen was determined by Dr. B. P. 
Uvarov. It most probably belongs to T. latreillei , but 
since the specific characters in Trodtdacris are found chiefly 
in the coloration, and since the fossil has lost its natural 
colours, it cannot be assigned to this speoies without 
reservation. 

| Hi© whole treatment of the Aoridid® by Fongracs (1928) proves 
that he was not aware of the arrangement into subfamilies and tribes 
of the modem genera. He does not hesitate to regard Chortoicrtea 
(Aoridinap) as the primitive venalional type of the (Edipoda*, and to 
derive (JaUiptarnus {^Valoptmus, Catantopin©), from the (Edipodin®, 
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Tribe Cyrtaoanthacrini. 

Genus Proschistockrca Zeuner. 

1987. Proschistocerca Zeuner, Proo. R. ent. Soc. London, (B) vi. 
p. 158. 

Genotype. — Proschistockrca, oliyocsenica Zeuner, 1937, 

Distribution. —Oligoeene : England. 

* Pro8chistocerca oligocwnica Zeuner. 

1878. Grasshopper, Woodward, Qeol. Mag. (2) v. p. 88. 

1879. Two species of Aoridiidie, Woodward, Quart. J. gool. 

Soc. xxxv. p. 344. 

HP 1937. Proschistocerca oliyorsmica Zeuner, Proc. R. ont. Soc. 

London, (B) vi. p. 158. 

Distribution. —-Insect Limestone, Bembridge Marls, 
Middle Oligoeene : Gurnard Bay, near Cowes, Isle of 
Wight, England. 

IJolotype .—British Museurp (Natural History), ln.24578. 
Fore wing. 

Paratypes. —Same coll., In. 17339, ln.24587, 1.8799, 
In.25728, 1.8633, In.20527, In.24782, In.17342 (parts of 
fore wings), and In. 17406, In. 17407 (parts of hind wings). 

Further specimens referable to this species. —Same coll., 
rn. 17346, In.24781, In.24777, 1.8877, ln.17350 (parts of 
fore wings, the last specimen somewhat smaller than the 
others, possibly a different species). In. 10283 (part of 
hind wing), In.24783 (fragments of fore and land wings 
and of body). 

Parts known. —Fore and hind wings. 

Remarks. —The two specimens mentioned by Woodward 
(1878, 1879) were in the A’Court Smith Collection, which 
since has been incorporated in the British Museum Collec¬ 
tion. There iB little doubt, therefore, that his specimens 
are among those on which the description was based. 

Tribe uncertain. 

Genus Heeracris Zeuner. 

1987, Heeracris Zouner, Proc. R. wit. Soc. London, (B) vi. p. 159. 

Genotype. — Acridium oeningense Scudder, 1395. 

Distribution. —Miocene : Germany. 

Heeracris oeningensis (Scudder), 

1895. Acridium cmingense Scudder, Geol. Mag. (4) ii. p. 118, pi. 6, 

%. 2 . 

1907. (Acridium) ceninyense Scudder, Handlireoh, Fowiie Xneekten, 
p. 688. 

1937. Heeraoris couinyensis (Scudder) Zeuner, Proc. R. ent. Soc. 
London, (B) vi. p. 159. 
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Distribution . Sarmatian, Upper Miocene : (Eningen, 
near Lako Constance, Baden, Germany. 

Holotype. —Laeoe Coll., Pittston, Penn*, U.S.A., no. 
6844. 

Parts knoum. —Apical two-thirds of fore wing. 

Remarks .—About 51 mm. long (36 mm. preserved), 

8 mm. wide. Apex rounded. Rs well developed, with nine 
terminal branches. M with four branches, according to 
the drawing. M and CvA not connected ; discoidal cell, 
therefore, open. OuA very peculiar, with five terminal 
branches directed toward the apical part of the hind 
margin, the second and third forming a subsidiary fork, 
according to the figure. Kcudder speaks of the u lower 
branch of the upper fork ” being branched again, but the 
figure shows no upper fork. The first branch of CuA is 
strongly bent upwards near its base, as is often observed in 
forms with a closed cell. This would suggest that the 
cell is actually a closed one and that the basal portion of 
the closing branch of M has become obliterated. In such 
cases, which do occur in Recent forms, however, the 
median branch is again separated from the first cubital 
branch more distally, but in the fossil there is merely one 
simple vein. 

The complicated structure of CuA appears to be very 
characteristic of thiB fossil form, and is not found in any 
known genus of modern Acrididie. All other characters 
remind one of the Catantopinse, or possibly (Edipodinse, 
but the absence of a discoidal vein excludes the latter 
subfamily. 

Scudder felt quite oertain that this fossil is an " Acri -, 
dium This “ genus M of the Catantopime is now divided 
into a number of distinct genera, all of which have more 
slender fore wings than the fossil, with narrower apical 
portions. 1 have studied all the Recent Acridid genera 
with a similar shape and venation, represented in the 
collection of the British Museum. Only a few Oatanto- 
pinae have a similar CuA , as, for example, Tropidacns , in 
so far as there is a second branch, beside the first, which 
is forked as usual* This second branch, however, runs 
into, and is fused with, the lower branch of the fork. No 
genus is known with three or more branches directed 
apioally. Although it is impossible to decide to which 
tribe the fossil belongs, it is sufficiently well characterized 
to bear its own name. 
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Genus T-®niopoditb 8 Cockerell. 

1909. Tseitiopodites Cockerell, Araei, J. Sui. (4), xxviii. p. 283. 

Genotype.—Taeniopoditea pordcdis Cockerell, 1909. 

Distribution. ~ Miocene : Colorado. 

* Tmniopodites pardalis Cockerell. 

H 1909. Tmniopodites pardahs Cockerell, Amer. J. Sci. (4) xxviii. 
p. 283, fig. 1 

Distribution. —Miocene: Station 13 B, Florissant, 

Colorado. 

Holotype. University of Colorado Museum. Counter¬ 
part • British Museum (Natural History), In.l922K. 

Parts known .—Fore wing. 

Remarks .—Only the fore portion of the wing is 
preserved, the anal area being lost along the davus fold. 
Elytron comparatively broad in shape, fore margin only 
slightly curved, apex apparently well rounded. Spots not 
in every interspace, numerous, but scattered over the 
wing. 

The erection of a genus for this fossil was justified, since 
it is unlike any known Recent genus in the pattern. It 
is reminiscent, however, of certain genera of the Catan- 
topinas. Cockerell compared it with Taeniopoda St&l, 
whilst A N. Caudell, who saw a photograph of the 
specimen, noted a resemblance to Tropidacris Scudder, 
Goniopoda St&l, and Diponthus St&l. Unfortunately, the 
venation is badly preserved and cannot bo used in the 
determination, though Cockerell was able to make out one 
important character : the C (his first subcostal) does not 
lie between two rows of spots but cuts at least through 
several of them. This character, however, excludes all 
the mentioned genera simultaneously. Furthermore, the 
egg-shape of the elytron of Tasniopoda is unlike that of the 
fossil, and the species of Tropidacris are far too large. 
The Recent genus which the fossil resembles most, at least 
superficially, is perhaps Diponthus, but here, again, the 
C does not cut any spots, and the spots are arranged in 
the nervular interspaces, thus covering densely the whole 
wing. At least some of the spots of Teeniopodites must 
lie on veins. This appears to be an essential difference. 

The pattern of Taeniopodites reminds me rather of certain 
Old-World Catantopinse (all the above-mentioned genera 
are American). There are some species of the Thisoicetrus 
group (Euprepocnemini) which have essentially the same 
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kind of pattern, though, of course, it is easy to find 
differences of degree in the development of the 
maculation. Such species are Heteracris speciosa Sj. 
(South Africa), Thisoiceirus adspersus Redt. (West Asia), 
and Parazelum nigripes Sj. (Australia). In these species 
small spots are scattered over the fore wing, some of them 
are crossed by veins, no portion of the wing is particularly 
rich in spots (apart from the darkened apex in Heteracris 
speciosa ), and no tendency to form cross-bands is recogniz¬ 
able. Though, as a rule, the elytron is more slender than 
in the fossil species, its shape is extremely similar in the 
Heteracris mentioned, especially in the male. Tsenio- 
podites pardalis Cook., therefore, is likely to belong to the 
Thisoicetrus group of the Euprepocnemini or, less probably, 
to some other related group. It is even less probable that 
it belongs to a subfamily of the Acrididre other than the 
Catantopinse. The only one that might be taken into 
consideration is the Pyrgomorphinae. Scutillya verrucosa 
Sj. (Western Austsalia) has a maculation recalling that of 
the fossil, but the spots are denser and partly fused to 
vertical bands, and the shai>e of the wing is different. 

* Vatantopinm, gen. indet. miocsenicus (Zeuner). 

H 1931. Protocatantops miocwnicu* Zouner, Fortwchr. Geol. Pal. 

Berlin, (9) xxviii. pp. 265, 270, 272, fig. 7, pi. 4, figs. 

1 a, b . 

*1931. Protocatanlop* miocsrnicus (?) Zounor, Fortsehr. Geol. Pal. 

Berlin, (9) xxviii. pp. 273, 265. 

Distribution. —Sarmatian, Upper Miocene: Bottingen, 
Suabian Alb, Wiirttemberg, Germany. 

Holotype. —Wiirttembergische Naturaliensammlung, 

Stuttgart, BOttingen Coll. no. 3. 

Specimen tentatively referred to this species. —Same coll., 
no. 4. 

Parts known. —Female with closed wings. 

Remarks. —In the original description this species was 
provisionally assigned to Protocatantops (q.v.), in spite 
of the considerably thicker head, with its facial angle 
of almost 90° and its Btonter thorax. It cannot be con¬ 
generic with Protocatantops gracilis, the genotype, and it 
is advisable, therefore, to leave its generic relationship 
undecided for the time being. The head of miocsenicus 
reminds one of the Calliptamini. The pronotum has no 
lateral carinse. The prostemal spine is present, so that 
it unquestionably belongs to the Catantopinse, but the 
Ann. Mag. N. Hist. Ser. 11. Vol. viii. 35 
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tribe cannot be ascertained on the evidence afforded by 
the holotype. 

♦ Catuniopinu\ gen. el sp. indet. (Zeuner), 

*193]. Protocatrwtop* up. Y Zoutiur, Kortar'lir. Oeol. Pal. Berlin, (9) 
xxvni. p. 275. 

Distribution Sarmatian, Upper Miocene : Bdttingen, 
Huabian Alb, Wiirttemberg, (Jermany. 

Specimen . - Wiirttembergische Nat uraliensammlung, 
Stuttgart, Bottingen Coll., no. 0. 

Parts knoim .- Part of head, thorax and abdomen. 


XL.— Som? Remarks on the Genus Helleria v. Ebner 

(Terrestrial Isopoda). By Walter E. Colltngk, D.Sc. 

[Plates VI. A VII.] 

1. Introduction. 

Some years ago Miss Phyllis K. Wade very kindly 
forwarded to me for identification two species of Terrestrial 
Isopoda collected by her under stones near Cannes. 

Upon examination, 1 was pleasantly surprised to find 
three fine examples of Helleria brevicomis v. Ebner. 
Upon comparing these with von Ebner’s description and 
figures (6), I soon discovered a number of discrepancies and 
omissions. At first I thought that possibly these speci¬ 
mens belonged to a new species, but a more careful 
examination did not support this supposition. 

As the genus is of more than usual interest, I here give 
some further structural details and figures, particularly 
of those overlooked by von Ebner. 

II. Historical. 

The genus Helleria was described by von Ebner (6) 
early in 1868, for the reception of a species of Terrestrial 
Isopod obtained in 1855 noar Ajaccio in the island of 
Corsica, to which he gave the speoific name brevicomis . 

Von Ebner desoribdd this species in considerable detail 
and discussed at some length the systematic position and 
affinities of the genus, to which reference will be made later. 

In 1879 Budde-Lund (i) pointed out that the generic 
name was preoccupied and suggested that of Syspastus, 
and placed the genus in a separate family, Syspasti. 
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In 1882 A. Costa*. to whom von Ebner’s and Budde- 
Lund's writings were then unknown, described the species 
under the name of Syntomogaster dasypus , and in the 
following year, finding that the generic name was pre¬ 
occupied for a JDiptoron, lie suggested Syngastros. 

Eaton ( 5 ), in 1882, pointed out that the name UeUeria 
must remain for this genus, as the Helleria Norman, a 
genus of Oammaridie. dated only from December, 1868, 
and Helleria Czeony, a genus of the iEgidsc, was not 
named until 1870. 

In 1891 ( 8 ) Hilgendorf described the presence of 
antennuhe in this species, which were stated by von Ebner 
to be entirely absent. 

Stebbing (ii), in 1893, substituted the name Helleriidse 
for that of Syspasti. 

Nobili (io), in 1905, also pointed out that von Ebner » 
generic name had priority. 

Von Ebner ( 7 ), in 1907, gave some further details after 
examining a large number of specimens obtained at 
Cannes. He notes that all the examples were males and 
in different stages of life. The animals lay peacefully 
rolled up on the damp earth. Tn the young specimens 
the inestasomatic segments are entirely fused. On the 
smallest specimens he noted two rows of humps along 
the mid-dorsal line, which later disappear. The colour, 
he states, is very variable, and the animals have a slow 
gait and walk almost equally well backwards as forwards 
and sometimes sideways. 

III. Helleria brevicornis von Ebner. (Pis. VI. A; VH. 
figs. 1-9.) 

Helleria brevicomw v. Ebner, Verhandl. d. k.k. zool. hot. Gee. Wien, 
1868, xviii. p. 96, t. i. f f. 1-15. 

Synpaetus brewcomi # Budde-Lund, Proa. gen. spec. Cruet. laop. Terr. 

1879 ; Eaton, Ann. & Mag. Nat. Hist. 1882 (sot. 5), x. p. 468. 
Syniomogaster dasypus Costa, Rendic. dell. Aoe. d. seienze eo<\, 
Napoli, 1882, xxi. ; Atti. d. Akad. 1883 (s. ii.), 1. 

Helleria brevioomie Hilgendorf, SB. Ges. nat. Freunde, Berlin. 1891. 

p. 181. 

Helleria brevicomi* Stebbing, Hist. Crust. 1893, p. 425. 

Body broad, elliptical, strongly arohed ; surface almost 
smooth and very finely punctured. Cephalon (PI. VI, 
figs. 1 & 2) nearly twice as wide as long, medianally 
there is a well-marked frontal margin formed by the 
* Bead. d. Acoed. d. Sol. Napoli, 1882, Ana. 21. 

35* 
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dorsal border of the epistome, lateral lobes well developed 
and separated iron) the frontal margin by a wide indenta¬ 
tion. Dorsal surface produced into two slightly convex 
areas, with a transverse indentation posteriorly ; epistome 
having the form of a triangular plate, slightly concave at 
the apex, convex above and with reflected dorsal margin, 
whole of surface with minute spinous processes. 

Eyes medium sized, situated behind the anterior half 
of the cephalon and dorso-laterally. 

Antennulffi very small, rudimentary (?) 

Antennae (PI. VI. fig. 3) short, the first three joints 
almost cubical, the fourth and fifth elongated and 
widening slightly at their distal ends; flagellum two- 
jointed, the distal joint being very small and nodular 
with a series of terminal setee. Von Ebner states that the 
antennce are 8-jointed, superficially appearing 6-jointed, 
the sixth joint bearing two very short joints which form a 
cone-shaped tip. As stated above, there are five joints 
in the antennas proper and two in the flagellum. T think 
von Ebner mistook the cluster of terminal setae for a joint. 
In his figures of the cephalon (op. cit figs. 2 & 3) he 
shows the flagellum correctly. 

First maxillae (PI. VI. fig. 4) with strong outer lobe 
bearing distally three stout tooth-like spines, then one 
small and one large one, and on the inner side five small 
spines ; the inner lobe distally bears three stout setose 
spines on its inner side. Maxiliipede (PI. VIi. fig. 5) with 
three-jointed outer palp and single-jointed inner palp. 
The first joint of the outer palp is very short and carries 
two small spines on its outer surface, the second joint is 
comparatively large and has two setose spines on its 
inner distal border, the third joint, which artionlates with 
the second on the outer distal border, is cone-shaped with 
terminal setae. The inner palp terminally is truncate 
and has three small tooth-like spines. 

Mesosome (PI. VII. fig. 6) strongly arched, the first 
segment is considerably longer than the rest with large 
pleural plates, the posterior angle of which project back¬ 
wards. The remaining segments 2—7 have the pleural 
plates strongly marked off from the mesosome by a deep 
groQve. The terminal margin of the second is truncate, 
that of 3-6 somewhat bluntly pointed and the seventh 
again truncate. Appendages of the mesosome (PI. VII. 
fig. ?) comparatively short, distal joints strongly spinous, 
terminating in a strong claw. 
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Metasome consisting of five fused segments forming a 
strongly-arched shield. Two pairs of short lateral sutures 
mark off the third from the fourth and the fourth from 
the fifth segments. Telson very small. Uropoda (Pl. VII. 
figs. 8 , 9), basiopodite with straight anterior and interior 
borders, outer border curved inwards to the base with 
slight extension at the anterior outer border ; exopodite 
articulating on the posterior inner side of the basiopodite. 
It consists of three joints, the terminal one bearing a long 
curved spine, all densely setose. 

Length 24 mm.,breadth 12 ’5mm., height (approx.)5mm. 

IV. Affinities and Systematic Position. 

In so far as we are aware this is the only Terrestrial lso|>od 
which has the appendages of the uropoda jointed, separates 
via., the exopodite into three joints, a character which 
it from all other members of the order Oniscoidea. 

It may, perhaps, be questioned whether the small 
spinous-jointed appendage is homologous with the 
exopodite of the basal plate of the uropod. One has, 
however, but to compare it with the condition which 
obtains in the Tdoieida? to be convinced. In this latter 
family we have a large number of genera all characterized 
by the more or less complete fusion of the metasomatic 
segments, and, as 1 have elsewhere ( 4 ) pointed out, such 
a change has forced the otherwise lateral uropods to 
rotate to the underside. 

Von Ebner placed this genus in the family Tylinen and 
compared it in detail with the Tylos latreitiei (Aud.). 
He admits that the cephalic characters of the two genera 
are very unlike one another. 

With von Ebner's view that Helleria is related to Tylos 
I cannot, for a moment, agree. The form and structure 
of the oephalon, mouth parts, meso- and metasomatic 
segments, and the uropoda are entirely distinct and widely 
separated from one another in these two genera. Von 
Ebner has strained any superficial resemblanoes that may 
exist in his comparison, which is as unconvincing as it is 
incorrect. In a like manner f must dissent from his 
view that the Ligiidee are in any way related to the 
Arraadillidao or to either Tylos or HeUeria. The com¬ 
parison he institutes of the appendages of the mesosome 
and metasome in these two latter genera might be equally 
well employed in comparing HeUeria with any other 
genus of Terrestrial Isopods. 
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At present the genus Helleria, in my opinion, stands 
by itself, and only through the discovery of some inter¬ 
mediate type will its rightful place be found. 

V. Geographical Distribution. 

Our knowledge of the distribution of this interesting 
genus is at present very imperfect. Originally found in 
the Island of Corsica, and later Sardinia, Elba and 
Pianosa, it was later found to occur in the French Riviera 
from Antibes to St. Maxima, it has also been recorded 
from Genoa (Italy). 
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EXPLANATION OF PLATES VI. A VII. 

Plats VI. 

Helleria brevicomie v. Ebner. 

Fig, 1. Dorsal view of the cephalon. 

Fig. 2. Anterior view of the cephalon. 

Fig. 3. Antenna. 

Fig. 4. Terminal portions of the inner and outer lobes of the first maxilla. 

Plate VJ1. 

Helleria brevioomie v. Ebner. 

Fig. 5. Terminal portion of the maxillipede. 

Fig. 6. Dorsal view of the ploural plates of the mesosomatie segments. 
Fig. 7. Ventral view of the third mesosomatic appendage. 

Fig. 8. Right uropod, dorsal view. 

Fig. ». Much enlarged figure of the exopodite of the uropod. 
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XLT .—Descriptions and Records of -OLXXXIII. 

By T. D. A. Cockerell, University of Colorado. 

Halictus montagui , sp. n. 

Length about 10*5 mm., anterior wing 7*4. 

Black, including legs, excopt that the tarsi are red at 
end ; hair of head and thorax white, scanty; head 
broad ; mandibles black, very faintly brownish at apex ; 
olypeus polished, with well separated large punctures ; 
supraclypeal area also polished and punctured ; front 
dull, with a shining line along orbits; vertex dull ; 
flagellum dusky reddish beneath ; mesonotum and 
scutellum highly polished, with well separated punctures ; 
postHcutellum large, dull, the surface not hidden by 
tomentum ; area of metathorax large, dull, with a 
granular surface, but shining hind margin ; hind spur 
with short spines, in style of H. mesopofitus Ckll. and 
//. leucophenax Ckll. ; hind basitarsi broad ; tegula* very 
dark reddish, with white hair in front Wings reddish 
fuliginous ; stigma large, dusky red ; nervures light 
brown, basal nervure dark , second cubital cell higher 
than broad, shorter than third on marginal, receiving 
recurrent nervure near end. Abdomen dullish, shining 
basally, with no basal hair-bands, but the torgites with 
apical bands of pure white hair, failing in middle, but 
entire and broad on fourth ; apex with pale fulvescont 
hair ; venter with copious long white hair. 

Cape Province : Montagu, Oct, 1—21, 1924 (R. E . 
Turner ). The locality is 750 ft. alt. 

Nearest to H . communis Smith, but distinguished by 
the black abdomen with white hair-bands. There is 
apparently close affinity with the smaller H. marginatns 
Brulltf, of Europe. There is a superficial resemblance to 
H . prominevs Ckll., on account of the dark wings. 

Halicius pasiinops , sp. n. 

$.—Length about 5 mm., anterior wing 4. 

Black, with the legs somewhat brownish, the tarsi 
rather pale brown ; mandibles pale yellow in middle, red 
at apex ; hair of head and thorax dull white, thin, with 
no band at hind border of mesonotum ; head broad, 
subquadrate; clypeus shining, but supraclypeal area 
dull; front, sides of face and vertex shining ; flagellum 
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dusky reddish beneath ; mesonotum shining but not 
polished, with a strong median groove; soutellum 
shining, not at all bigibbous ; area of metathorax very 
large, appearing dull and granular under a lens, the hind 
margin narrowly shining ; tegula* pale testaceous Wings 
hyaline, stigma reddish brown, nervures very pale; 
second cubital cell nearly square, but outer side oblique, 
the recurrent nervure is received at apical corner ; third 
cubital cell broad, but not produced apieally ; hind tibia) 
with conspicuous pure white hair Abdomen shining, the 
margins of the tergites pallid, tio basal bands or patches 
of hair : apex with dull white hair. Microscopic charac¬ 
ters : scape hairy, the hairs short and silvery ; area of 
metathorax densely very minutely pitted, forming a sort 
of minute reticulation ; hind spur with two long spines 
and a short tooth (style of H umlalielhts Ckll. and H . 
diminnteUus Ckll.). 

S. Rhodesia: Matopo Hills, April 17-30, 1932 ( J. 
Ogilvie). Also collected in the same locality by C. P. Harvey 
and Alice Mackie. 

Closely allied to H. pastinimimns Ckll , which has 
dark tegulyp, more shining mesonotum, and a narrower 
face. 

Halicfns reenenievs, sp. n 

^.—Length about 11*4 mm., anterior wing 8*5. 

Black, including legs and antennae ; hair of thorax 
above abundant, fulvous, of sides of face and front 
dull whitish ; clypeus and supraolypeal area moderately 
shining, clypeus with a median groove ; front dull, but 
shining just below ocelli; vertex shining ; mesonotum 
entirely dull, but scutellum shining ; area of metathorax 
large, poorly defined, granular, not plicate; tegulae 
shining dark rufous. WingR hyaline, stigma rather small, 
clear ferruginous : nervures pale ferruginous ; second 
cubital cell large, square ; first recurrent nervure meeting 
second intercubitus ; outer recurrent and intercubitus 
weakened. Legs with pale fulvescent hair. Abdomen 
broad, shining, finely punctured, the tergites without 
apical bands, but second to fourth with pure white bands 
at extreme base, largely concealed ; apex with black or 
greyish-black hair; venter with short stiff slightly 
yellowish hair. The hind spur is of the same type as 
that of H. deceptu8 Smith. The hind basitarsus is a little 
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longer than the other joints together, with a copper-red 
fringe at end. 

Natal : Van Reenen, Drakensberg, 5500 to 6500 ft., 
Oct. 1926 (R. E. Turner) 

This is a large species with a superficial resemblance to 
H. perihirtus Ckll., but with an entirely different abdomen. 
It is really allied to H. deceptus Smith and H . matopormn 
Ckll., both of which are smaller and have the mesonotum 
moderately shining 

Halid us weenemeus Cockerell, 

When recently describing this species, 1 failed to note> 
its close affinity with 77 retiger us Ckll , from which it 
differs in having the thin pale hair of the abdomen on 
the third and following tergites (instead of beginning on 
the fourth) and the second and third tergites with cunei¬ 
form white basal marks on eacli side It also differs by 
the black tegulae 1 cannot avoid the suspicion that 
this may be 77. ntgieolhs Friese, described from Zululand, 
but if so, this can only be proved by comparison of 
specimens. The long white hair on abdomen beneath, 
mentioned by Friese, is equally apparent in 77. unevenicus . 

Halictus (Oxyhal ictus) atoptenis Cockerell. 

(J.—Length 9-5 mm., anterior wing 7*5 

Black, including antennae and legs except that tarsi 
are red at aj>ex ; clypeus strongly produced, entirely 
black, dull, with fine close punctures , the labrum appears 
as a broad extension of the clypeus, at a lower level, 
more or less shining and irregularly ribbed, and below 
this is the large rounded process, fringed with long hairs 
which have a copj>erv tint The hair of the thorax above 
varies from strongly reddish to dull whitish. The sub- 
apical lateral spines of abdomen are small and obtuse 

Natal: Weenen (77. P. Thomasset) 

Halictus milneri, sp. n. 

cJ.—Length about 10 mm., anterior wing 7. 

Black, including face, antenna* and legs, only the tarsi 
reddened at apex ; hair of thorax pale fulvous, redder 
above, of head dull whitish with a slight fulvous tint; 
head rather broad ; mandibles broadly dark red apioally ; 
labrum polished; clypeus dullish, with a very strong 
median groove, and an oblique ridge on each side defining 
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a broad triangular median area ; front and vertex dull; 
antenna) long, but not excessively so, the flagellar joints 
strongly moniliform ; mesonotum dull, scuteUum faintly 
shining; area of metathorax plicate; tegulse black. 
Wings hyaline ; stigma rather small, pale fulvous with a 
darker margin ; nervures brown ; second cubital cell 
large and square, receiving recurrent nervure near end ; 
third cubital hardly broader on marginal than second. 
Abdomen shining, deeply incised at bases of second and 
third tergites ; margins of tergites dark, not banded , 
bands of greyish tomentum, broad at sides, failing in 
middle, at bases of second and third tergites; sixth 
sternitc omarginate ; seen from behind, the subapieal 
stemites show very slender shining silvery bands. 

Cape Town : Milnerton, Jan. 192(» (M. E . Turner). 

1 cannot associate this with any known female, but the 
antenna) recall those of male 11. mirandicontis Ckll.. 
which has linear tegumentary bands on abdomen. Perhaps 
the nearest relative to H . semidinersus Ckll., from Cores, 
which has strongly dusky wings. 


Halictus irianyuliferns , sp. n. 

j. Length about or rather over 5 mm., anterior wing 
4*3. 

Black, the elyjieus with an apical pale yellow band, 
with a pointed extension upward in middle; knees 
(the front pair broadly), tibiae and tarsi pale yellow 
suffused with reddish, but hind tibiae? black, with a yellow 
stripe posteriorly ; pubsecence scanty, white, slightly 
yellowish on face, a band of pure white hair along hind 
border of mesonotum ; mesopleura broadly bordered with 
white tomentum, leaving a triangular black (exposed) 
area in middle ; abdominal tergites with rather narrow 
entire basal hair-bands, the first tergite with a large 
triangular patch on each sido of basal part ; face hairy ; 
scape with a light stripe; flagellum dusky reddish 
beneath ; mesonotum and scutellum dull; postseutellum 
large, not covered with hair ; area of metathorax large, 
appearing granular under a lens, the apical part 
moderately shining ; under the microscope it is seen 
that the basal two-thirds of the area is covered with 
minute irregular plicae, while the apical part shows an 
•excessively fine lineolation; tegulae pale testaceous. 
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Wings hyaline, stigma pallid, with a dark margin, nervures 
very pale ; second cubital cell higher than broad, re¬ 
ceiving recurrent nervure a short distance from end ; 
third cubital not produced apicaily. Abdomen mode¬ 
rately shining. 

S. Rhodesia : Matopo Hills, May 1, 1932 ((!. P. Harvey). 

r rhis resembles //. r alley tut Cam., which is probably the 
male of H . dunbrodtft nsis Cam., but differs in the legs 
and the colour of the tegulse. The area of metathorax 
also differs. In many ways it is like H. perihacas Ckll. 
and Ireland but that lacks the large patches of hair at 
sides of first tergito ; it is, however, closely allied. The 
very pale stigma separates it from such species as //. 
parapastinas Ckll. 

Halidas holomelanurus , sp. n. 

9- Length about f> mm., anterior wing 5. 

Black, rather robust, with short broad abdomen : 
pubescence dull white, scanty, conspicuous at sides of 
face ; head broad, but face narrowed below ; dyfreus 
moderately shining, but coarsely punctured ; supraclypeal 
area not polished ; a shining line on each side next to 
clypeal margin ; front dull ; vortex shining ; flagellum 
obscurely brownish beneath ; mesonotiun somewhat 
shining, but not at all polished, distinctly punctured (the 
microscope shows punctures running in rows, on a 
minutely lineolate or tessellate surface) ; scutellum shining 
on disc, slightly bigibbous ; area of metathorax large, 
dull, rugose, with no shining margin (the microscope shows 
coarse irregular anastomosing plica?, covering the surface); 
posterior truncation sharply defined all round ; tegulse 
very dark, almost black, punctured around the margin. 
Wings hyaline; stigma dusky, rather pale reddish ; 
nervures very pale ; second cubital cell quadrate a little 
narrowod above, receiving recuiTent nervure a short 
distance from end ; outer nervures weakened. I^egs 
black, the tarsi reddish at apex ; hind basitarsi long 
and slender, with a large copj>er-red brush ; hind spur 
with two broad rounded teeth about the middle (style of 
H. prominent Ckll. and H . peJIiUmi* Ckll,). Abdomen 
shining, intense black, without bands or spots ; venter 
strongly punctured, and with thin white hair, conspicuous 
in side view, on fourth and fifth sternites, this hair is not 
long or curled. 
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S. Rhodesia : Matopo Hills, April 17-30, 1932 ( J * 

Ogilvie). 

From this sf>ecies, H. j>astinus Ckll. is easily known by 
the polished mesonotum ; H. calviniensis Ckll. by the 
pale margins of tergites ; H. perfumidns Ckll. by the 
broad head and dark wings ; H. hirtnlinus Ckll. by the 
much smaller, shining mesonotum. 

Halictits subterminalis , sp. n. 

?.—Length about 6 mm., anterior wing 5*3. 

Black, rather robust, with broad abdomen ; hair of 
head and thorax dull white, abundant on cheeks and sides 
of thorax ; head broad, but orbits converging below r ; 
clypeus and supraclypeal area polished ; front weakly 
shining, punctured, appearing densely rugosopunctate 
under microscope, with many plumose hairs ; vertex 
shining; flagellum very obscurely reddish beneath ; 
mesonotum moderately shining, not. at all polished, the 
miscrocope shows very dense minute punctures on a 
lineolate surface ; scutellum dullish, somewhat bigibbous ; 
postscutellum with dense tomentum ; area of metathorax 
large, entirely dull, with no Rhining margin, the micro¬ 
scope shows an excessively delicate reticulation, and some 
cross-lines apically ; tegula* pale reddish. Wings hyaline ; 
stigma very pale yellowish, the margin not dark ; nervures 
almost colourless ; second cubital cell small, contracted 
above, receiving recurrent nervure some distance from 
margin ; third cubital cell produced apically. Legs black, 
or slightly brownish, the small joints of tarsi pale reddish ; 
hind spur with a single obtuse tooth about the middle, 
in the style of H. michaelseni Friese and H. svhviUatns 
Ckll. Abdomen dull, the first tergite moderately shining, 
hind margins of tergites more or less rufesoent, broadly 
and conspicuously so on second ; first tergite with a 
broadly interrupted hair-band about middle ; second with 
a narrow but entire basal band ; third with a broad basal 
band ; fourth with a linear basal band, mostly con¬ 
cealed ; apical part of abdomen with reddish hair. 

S. Rhodesia: Matopo Hills, May 1, 1932 (O. P. 

Harvey ). 

Allied to //. terminali8 Smith, but distinguished by the 
black tibise and basitarsi, and the characters of the 
abdonien. Also allied to H, tmchaelseni Friese, but much 
less rdbust and with narrower face. 
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